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Selling Tips for 1941 


OOKING back to the year 1914-15 
when Britain and Canada en- 
tered the World War, the reper- 

cussions in these United States were such 
that the average energy output of the 
utility per home dropped 8 kwhr over 
the year. It recovered by 4 kwhr annu- 
ally for the next two years during the 
war period, and at the time our coun- 
try entered the conflict in 1917 the wired 
American home used an average of 265 
kwhr. During these last five years the 
residential consumption has increased an 
average of 55 kwhr per year per residen- 
tial unit. At the start of this year the 
total average is 952. Can the utilities af- 
ford to let down on the job of selling 
more abundant electrical living in the 
present national emergency unless situa- 
tions of transcendent importance present 
themselves ? 

For those who have set sales quotas to 
crash through the coming year, here is 


TIP NUMBER ONE: KEEP IN STEP 
WITH NATIONAL DEFENSE PLANS 
AS THEY MAY AFFECT YOUR LOCAL 
MARKET, AND WITH THE MANU- 


By C. E. Greenwood 
Commercial Director, EEI 


FACTURER IN CONNECTION WITH 
THE SUPPLY OF EQUIPMENT. WE 
START A CRITICAL YEAR WITH IM- 
PERATIVE DEMANDS FOR WAR SUP- 
PLIES. IT WILL PAY TO PLACE 
ORDERS EARLY FOR’ ELECTRICAL 
MERCHANDISE. 


From a cursory investigation there is 
indication that the electric utilities are 
to spend in their business development 
this year as much money, if not more 
than last year. The report of the Fed- 
eral Power Commission for 1938 re- 
corded these new business expenditures 
at an average of 214 per cent of gross 
revenue for somewhat over 400 utilities, 
and a check-up recently made indicates 
that the industry was running along at 
approximately the same speed in 1940. 
Therefore, 


TIP NUMBER TWO IS: POINT OUT 
TO MANAGEMENT THAT PROMO- 
TIONAL APPROPRIATIONS ABOVE 
ALL ELSE SHOULD NOT BE CUT, 
BUT RATHER INCREASED TO ALLOW 
FOR THE OBSTACLES THAT MUST 





NINTH ANNUAL EEI CONVENTION, BUFFALO, N. Y., JUNE 2, 3,4 AND 5 


Plans for the Ninth Annual Convention of the Edison 
Electric Institute, which will be held at Buffalo, N. Y., 
on June 2, 3, 4 and 5, 1941, are now getting actively 
under way under the guidance of the Institute’s General 
|| Convention Committee. Colonel William Kelly, presi- 
|| dent, Buffalo, Niagara and Eastern Power Corporation, 
! 


is chairman of the committee. 


In addition to utility executives from all parts of the 
United States, this year’s convention is expected to attract 
a large representation from Canadian companies because 


tute. 


of the proximity of Buffalo to the international border. 
The Canadian Electrical Association, trade association of 
the industry in the Dominion, is an affiliate of the Insti- 


According to the program as now tentatively outlined, 
Monday, June 2, opening day of the convention, will be 
devoted to committee meetings. 
scheduled for Tuesday morning and afternoon, Wednes- 
day morning and Thursday morning. Activities will be 
concluded with a luncheon-meeting Thursday. 


BE SURMOUNTED IN ACHIEVING 
AT LEAST NORMAL GROWTH IN 
REVEN UES. 


The changes in utility policy in selling 
the devices of utilization during the last 
decade are familiar. But there is a mis- 
leading element in certain reports on re- 
sults. For example, we say that 87 per 
cent of the total volume of the electric 
household appliance business is sold by 
We do not 
add that experience to date would indi- 
cate that approximately 60 per cent of 
the 87 per cent volume is through-the- 
dealer selling rather than by-the-dealer, 
meaning that utility representatives cre- 
ated and sold a substantial amount of the 
products. This method is often more 
expensive for the utility than direct sell- 


the dealers over the year. 


ing, but there is an unmistakable asset 
value in good will which results. It is 
significant that one large utility company 
that has been out of the appliance busi- 
ness seven years advises that its salesmen 
even today close practically 80 per cent 
of dealer sales. Many companies report 


General sessions are 

















Page 1 








Page 2 


that they close most of the range and 
water heater sales. 

If utility merchandising operations are 
geared to obtain maximum business at 
minimum competition with the dealers— 
a co-partnership arrangement—manu- 
facturer-distributors can do greater vol- 
ume of business in that territory where 
the utility sells, and business will be on 
a higher plane. Of course there will be 
a few exceptions. 

Our immediate concern in channels of 
distribution is due to the probabilities of 
the period confronting us. Since 1917, 
when we last faced a war emergency, 
there has been marked increase in num- 
ber of outlets (outlets—not dealers). 
Some are stronger; many more are 
weaker. Is distribution too wide for 
proper guidance? There is mortality in 
this link of distribution during the ur- 
gencies of war or periods of economic 
stress. The dealer problem is a local 
one. This link with the consumer must 
be kept at full strength if normal ad- 
vance is to continue. 


TIP NUMBER THREE IS: A SUGGES- 
TION TO COMMERCIAL EXECUTIVES 
THAT LOCAL DEALER COORDINA- 
TION PLANS BE STUDIED FOR EFFI- 
CIENCY AND EFFECTIVENESS IN 
PRODUCING LOAD AND ADEQUATE- 
LY SERVING CONSUMERS IN 1941. 


In planning quotas for electric load 
growth one expects from electric cooking 
and water heating high yields in in- 
creased energy output. However, in pro- 
moting these services we are up against 
stern realities. The dealers in many sec- 
tions of the country have found the sell- 
ing of electric ranges a hard nut to 
crack—and so have the utilities. There 
are some good and sufficient reasons— 
others not so good. The dealers, by and 
large, are not ready to take over this 
selling job, although the leaders are 
building gradually from year to year. 
The dealer requires strong utility sales 
support in ranges and water 
Portland General Electric Company, for 
example, a company that does no direct 
selling and which serves a ripe range 
market estimates there was an average of 
six calls made by a utility representative 
for each of 58 out of a total of 101 
ranges purchased from the largest dealer 
in the city. 

A recent report of reputable engi- 
neers on selling by the Bureau of Power 
and Light at Los Angeles points out in 
its analysis of the established Dealer Co- 
ordination Plan that from 54 per cent to 
63 per cent of the dealers tying-in sold 


heaters. 
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DOMESTIC 


powestic 


PER YEAR 


Kwe PER CUSTOMER 


only one or two ranges a year despite ex- 
pensive cooperative advertising and pro- 
motional plans and a $40 wiring allow- 
ance. Such local situations boost the price 
of selling, and days of reckoning follow. 

But there are other obstacles which 
we should 
Even 
cram more 


be courageous in tackling. 
a New Deal cannot 
Btu’s kilowatthour. 
The electric range has always excelled in 
efficiency in the process of baking, and 
perhaps in the pioneering stages utilities 


economist 
into a 


missed the boat in not selling “electric 
baking” instead of “electric cooking.” 
Early impressions stick. A pioneering 
utility once held a dinner celebration to 
register achievement in the selling of 
Many 


of them were sold wholesale in apart- 


1,000 electric ranges in one year. 


ment houses, but everyone was sold di- 
That event was 25 


years ago this week. The engaging fea- 


rect by the utility. 


ture of that reference is that the same 
criticisms, “too slow—too expensive to 
which were market resistance 
themes in 1916 were in the year 1940 
the targets of industry promotion through 
the Modern Kitchen Bureau. 


operate,” 


But this is no reason for downhearted- 
The odds have been against the 
It has encoun- 
tered one obstacle after another due to 
wars and economic upheavals that have 


ness. 


industry over the years. 


been translated into higher electric rates 
(which been sharply re- 
duced) ; high product cost (which is be- 


have since 
ing gradually licked); high wiring cost 
(still a major deterrent to sales) ; high 
cost to maintain (an obstacle that must 





January, 1941 


Curve of annual sales of 
domestic energy over a 
term of years in a large 
western company. Lower 
curve, lighting sales, esti- 


mated. Total sales curve 
above is from the meter 
records. 


Note flattening of curve 
in past two years. The 
company’s energy increase 
will drop this year to 11 
kilowatt hours and_ this 
small increase is attributed 
to the dilution from thirty 
odd thousand customers in 
homes of the $2,500 class 
together with replacement 
of many thousands of elec- 
tric refrigerators and other 
more efficient equipment. 


| war ose ” r40 


be surmounted); high cost to sell (can 
be reduced ) ; introduction of cheap com- 
petitive fuels affecting definite market 
areas (a major problem) ; the economics 
of combination companies (partially sur- 
mountable in districts with artificial 
gas), and finally drastic change in utility 
selling policies (probably to continue). 
We have encountered and surmounted a 
part of these market obstructions and 
there is reason to believe a la Charlie 
McCarthy, we will MOW THEM 
DOWN in time. 

The planned Electric Kitchen for new 
and old homes has proved a forceful ap- 
proach to the sales of electric cooking 
and water heating. Then why not fea- 
ture campaigns to modernize old ranges 
with and more efficient surface 
units? Thousands of people with these 
outmoded units are not experiencing 
MODERN 
alized in today’s range advertising, and 
this constitutes a drag on selling because 
owners of old ranges giving constant 
trouble are on the prospect lists of the 
gas companies. It is a project for de- 
liberation and action. 


new 


electric cooking as visu- 


TIP NUMBER FOUR I OFFER IS: TO 
SUSTAIN UTILITY QUOTAS ON EN- 
ERGY INCREASES, BUILD A SOUND 
BASE UNDER PRESENT COOKING 
LOAD, TRAIN YOUR SALES ARMY, 
AND GET SET TO SELL AS MANY 
RANGES—IN COMBINATION WITH 


WATER HEATERS — AS POSSIBLE 
YOURSELF, EVEN IF A DEALER 
RINGS THE BELL ON THE CASH 


REGISTER FOR EACH ONE. 
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This is not said in the spirit of dis- 
paragement of dealer selling in other 
lines. But utilities have load losses to re- 
coup now, and will have more. There- 
fore, boost those normal sales quotas on 
new lines of ranges and water heaters 
this year as a most effective step toward 
your objective. Coal conservation 
through use of electricity as a fuel may 
justify intensive range sales as in a pre- 
vious war Crisis. 


Now how about these “load losses” ? 
The upward trend in the curve of resi- 
dential energy output during the last 
decade has been an encouraging picture. 
There were two products in particular 
which public acceptance, together with 
organized industry selling, placed in mil- 
lions of homes, namely, electric refrig- 
erators and radios. To just those two 
items the utility owes the contra-trend 
over the years 1932-36 to the otherwise 
downward direction of volume in domes- 
tic output. Those two services are in the 
preferred class. 

This year the residential curve is be- 
ginning to flatten out a bit in some sec- 
tions of the country for two main rea- 
sons. First, the mass of new customers 
are in the lower-use class and occupy 
homes in price ranges promoted by Fed- 
eral agencies and dilution does its work. 
Secondly, and of outstanding importance, 
replacements have been substantial in the 
two items, refrigerators and_ radios, 
which were the backbone of previous 
growth. Consumers are benefiting by 
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replacements of old boxes through reduc- 
tion of 50 per cent in energy output. 
Replacements for 1940 of approximately 
25 per cent will no doubt be equalled in 
1941. They have been estimated at 15 
per cent to 20 per cent the past two to 
three years. Four radios today use no 
more current than one of five years ago. 
They are best sellers. These facts tell 
their own story and must fit into sales 
plans. 

Even the introduction of more efficient 
ranges and, likewise important, the lim- 
ited home use of all ranges brought 
about by changed habits of living, with 
many meals out and purchases from the 
central bakery for meals in, all combine 
to lower the EAR of former years. 

However, the utility business has al- 
ways been one of adjustment. The job 
in the commercial field of effort is to 
harmonize customer interest with com- 
pany interest whether in the sale of re- 
frigerator load or any other that may 
affect adversely company revenues. The 
refrigerator is becoming a staple, and 
price will become the dominant factor in 
volume—so why worry? 

This load-loss situation is a broad sub- 
ject in itself, more important than ever 
in these days of diminishing “nets.” 
Knowledge of load mortality is vital in 
any estimate of load growth. It will 
positively affect your kilowatthour in- 
creases. Therefore as 


TIP NUMBER FIVE: APPRAISE YOUR 
PROBABLE LOAD LOSSES LOCALLY. 


ELECTRIC HOUSEHOLD REFRIGERATORS 


Sales, Replacements and Kwhr Consumption. Data 
Determined by Actuarial Methods 


Note that there still appear to be 1500 survivors of the models of 1924 in the country 
using 850 kwhrs a year, which are yet to be replaced. 


Model Total Total 
Year Kwhr/yr Sold Replaced Survivors Kahr (000) 
1924 $50 30,000 28,500 1,500 1,275 
1925 800 70,000 62,750 7,250 5,800 
1926 750 190,000 160,550 29,450 22,088 
1927 700 320,000 224,000 96,000 67,200 
1928 650 460,000 287,500 172,500 112,125 
1929 600 700,000 379,750 320,250 192,150 
1930 564 750,000 277,500 472,500 266,490 
1931 528 900,000 263,250 636,750 336,204 
1932 492 770,000 173,250 596,750 293,600 
1933 456 1,065,000 178,385 886,615 404,296 
1934 420 1,375,000 118,250 1,256,750 527,835 
1935 384 1,590,000 $5,860 1,504,140 577,590 
1936 360 2,080,000 66,560 2,013,440 724,838 
1937 336 2,310,000 18,480 2,291,520 769,951 
1938 312 1,280,000 3,840 1,276,160 398,162 
1939 300 1,955,000 1,955 1,953,045 585,914 
1940 288 SF10000 «=. cwsede 2,710,000 390,240 
WOME. a Fir ontra son 18,555,000 2,330,380 16,224,620 5,675,758 
Average number of refrigerators in service in 1940 = 14,869,620. 
Average Kwhr per refrigerator in service = 382. 


Per refrigerator in actual use, 90% of 382 or 344 Kwhr/year. 
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YOU MAY HAVE TO RUN LIKE 
HELL TO STAY WHERE YOU ARE, SO 
UP THE QUOTAS YOU ESTABLISHED 
ON REFRIGERATORS TO TAKE UP 
THE SLACK IF YOU PLAN TO MAKE 
GAINS THROUGH THIS CLASS OF 
SERVICE. 


Commercial men will agree there is 
not any one appliance on which the light 
and power industry should rest its case 
for continuously increasing residential 
consumption. Then is not the basic busi- 
ness requirement greater volume selling 
of more varied utilization equipment? 
Connecting this equipment to the lines is 
not so difficult for the manufacturer and 
dealer, but it is only part of the story for 
the utility. USE of the service is a 
greater sales obligation of the utility, and 
manufacturer support toward this objec- 
What a windfall in 
kilowatthours would result if the many 
thousands of utilization devices now in 
household confinement could be brought 
into use. 

It is vital that besides re-lighting of 
homes to encourage greater use of ser- 
vice, expansion be assured with other 
products. 


tive is welcome. 


The forgotten group of leaders in the 
so-termed “small appliance” list, de- 
serves more recognition by the utility 
family. These appliances have success- 
fully supplemented lighting in building 
business for combination companies who 
do not enthuse over major lines of equip- 
ment. They require no new wiring; are 
in reach of the pocketbooks of people of 
low incomes, and the table cookery group 
in particular will help sell electricity as 
a fuel to homes of all classes. As an 
industry, we have not started to sell 
home comforts and the health group of 
appliances, with sun lamps in the lead. 
Although the yardstick of utility growth 
is measured in kilowatthours and not in 
merchandise sales, other things being 
equal, there is a direct relationship be- 
tween the exposure of homemakers to 
electric servants and energy output. Can 
we afford, then, not to keep them in the 
limelight in *41 ? 

Previous reference was made to new 
homes. There are many thousands build- 
ing under the impetus of FHA mort- 
gage insurance. Many of these in the 
$2,000 to $4,000 class are prospects for 
the so-termed small appliance lines rather 
than heavy duty equipment. Notwith- 
standing limited purchasing power in 
this group, follow-up is vital for electri- 
fication beyond lighting, for the accelera- 
tion of load growth. 
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Encouraging in this connection is the 
perfection of the washing machine—the 
anchor of the home laundry at lower 
prices. The new automatic washers offer 
opportunity to start the parade of lost 
customers to the public laundry back to 
the home. 
profit, and good will as well, the washer 
It was de- 


A builder of merchandising 


deserves a place in the sun. 
clared a necessity by the War Industries 
Board of 1917. The Home Laundry en- 
semble is a job ahead to be attacked in 
the same manner that New Styling in 
the Kitchen has been brought to a grati- 
fying degree of achievement. 

And scanning the horizon, we find one 
new service that has potentialities for 
load recovery beyond all earlier esti- 
mates. Manufacturer research and de- 
velopment is bringing to us improved 
portable room coolers that make limited 
air-conditioning in hundreds of thousands 
of homes practicable and serviceable. As 
the beneficial effects of scientifically reg- 
ulated temperature and humidity on the 
human body become known to the pub- 
lic, an ever expanding market will be 
opened for sales cultivation. Let’s get 
volume started on the portable room 
coolers in 1941 with intensive sales ef- 
fort. 


TIP NUMBER SIX I OFFER: HIT ON 

ALL SIXTEEN IN 1941 WITH BET- 

TER LIGHT, BETTER AIR, BETTER 

HEALTH, ALL ELECTRIC KITCHENS, 

TABLE COOKERY AND THE HOME 

LAUNDRY TO HELP YOU BUST 

THAT KILOWATTHOUR QUOTA. 

May I tell you that the Edison Elec- 
tric Institute is better prepared than in 
previous years to render such assistance 
as it may to this end. It will be our aim 
to hold the gains of customer benefits in 
scientifically lighted homes, planned elec- 
tric kitchens and electric servants for all 
How 


would be should we lose our educational 


home services. unfortunate it 
gains with the public even in times of 
emergency. 

The year 1941 should be a gratifying 
sales year for electrical products. More 
people will have more purchasing power. 
Present low rates may be lower. Price 
of electrical equipment will be down- 
ward, other conditions being normal. 
The selling attack will be intensified in 
the utility field but aimed at selective 
selling of lines that build “net profit.” 
Management will want a return on 
every dollar expended for new business. 
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Business Activity 


=z 60 US. 
= PRODUCTION INDEX 
3 
o 
F 0 
z 
E so.30 
> 
oa 
= 40-120 
Industrial KWH Sales 
mx 10 
3 
z 4 INDEX OF 
yg Wf NATIONAL SALES 
3 " 
= 2 
= 
= 
z 80 
«x 
a v 
a 
Qa 
Zz 


60 
Gains In Avg Residential KWH Use 


71) 


NATIONAL 
¢(- 


* 


RESIDENTIAL KWH GAINS 
5S 


~10 
in9 30 x 32 33 34 35 3% 37 38 


‘This means that every commercial man- 
ager will have to keep his eye on the ball. 
Every sales play counts. 

And let’s absorb an item of wisdom by 
W. J. Cameron of Ford Motor Com- 
pany who tells us that “70 per cent of 
general selling is done by 20 per cent of 
those engaged in it, because the 20 per 
cent are the kind of men that WORK— 
methodically and steadily—every day.” 
In the electrical game “there is always 
work and tools to work withal for those 
who will.” 

Is it not imperative that we raise the 
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This chart visualizes the gen- 
eral trend of residential use of 
electricity in relation to the in- 
dex of business activity and in- 
dustrial kilowatt hour sales. The 
pattern is about the same in all 
three. 

There is some lag in home use 
behind industrial sales and em- 
ployment in industry, but in- 
dustrial sales will positively be 
upward, and we may expect a 
fruitful market in which to sell, 
if materials are available for 
production of appliances. 


9 -“ 


productive sales of those salesmen outside 
of the 20 per cent to which Mr. Cam- 
eron refers through new inspiration and 
encouragement ? 


THE FINAL AND SEVENTH TIP IS: 
TRAIN MORE MEN WHO HAVE THE 
ESSENTIAL MENTAL EQUIPMENT 
FOR APPLIANCE SALES WORK, AND 
GREATER CAPACITY FOR WORK. 


Salesmen constitute the first line of of- 
fense. Keep a trained army on the march 
in °41 and we will gain our objective in 
the industry. 





The 


There Ww ill be 


the BULLETIN. 


ment are invited to attend. 





EIGHTH ANNUAL SALES CONFERENCE 
EDISON ELECTRIC INSTITUTE 
MARCH 31—APRIL 3 
Edgewater Beach Hotel, Chicago 


Annual Sales Conference will be tuned to 1941 conditions and 
coordination of the industry to meet them. 
for Defense needs together with the contributions that the industry 
can make to electrical living among our millions of consumers will 


be among the basic problems discussed. 


Meetings on Power, Lighting, and Rural Sales, in 
addition to two full days of General Sessions with authoritative 
speakers from within and from without the industry. 


formation on the Conference will appear in the February issue of 


All eiectrical industry representatives interested in business develop- 


The supply of service 


Further in- 
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Relating Promotional Costs To Results 


By Edwin Vennard 
Vice-President, Middle West Service Company 


A paper presented before the Fourth National Accounting Conference, 


T will be the purpose of this paper to 
briefly describe the method used by 
the operating companies in the 

Middle West system in accounting for 
their new business activities. The sub- 
ject will be dealt with primarily from 
the viewpoint of the new business man- 
ager and operating executive. 

The purpose of any accounting system 
is to record factual information assem- 
bled in such a way as to enable those in 
charge of management to know some- 
thing of their past operations and de- 
termine policies for the future. For ex- 
ample, a merchant needs to know what 
ratio his cost of sales bears to his gross 
sales; a utility manager needs to know 
what ratio his total operating expenses 
(cost of sales) bears to his gross revenue. 
This latter ratio has come to be known 
in utility accounting as the “operating 
ratio.” It relates the same story for a 
utility as a “cost of sales” ratio relates 
for a department store. 

As a merchant strives to keep his cost 
of sales per dollar of sales to a mini- 
mum consistent with efficiency, so does a 
utility manager strive to keep his operat- 
ing ratio to a minimum consistent with 
It is from these ratios that 
management determines its operating effh- 
ciency and is able to determine the 
profitableness of its activities. 


efficiency. 


Total utility operating expense within 
itself is not a measure of operating eff- 
ciency. ‘The measure of efficiency is ap- 
plied only when this expense is related to 
the amount of revenue being obtained. 

Similarly, production 
pressed not only in total dollars, but in 
cents per kilowatthour of electricity gen- 
erated or in cents per cubic feet of gas 
produced. It is this unit production cost 
that is of special significance to the plant 
operator and is the index of the plant’s 
And so it is with 


costs are e€x- 


operating efficiency. 
most other accounts. 

An operating executive does not hesi- 
tate to increase his utility operating ex- 
penses provided by so doing he obtains 
sufficient additional profitable revenue to 
improve the over-all utility position. 
Without an adequate accounting system, 
he would be working blindfolded. 


AGA-EEI, Detroit, Mich., Dec. 2-4, 1940. 


Just as the operating utility executive 
consistently strives to improve operating 
efficiency, so the new business manager 
should endeavor to operate his depart- 
ment on an efficient basis. His purpose is 
to obtain a satisfactory volume of new 
business at a reasonable cost. New busi- 
ness expense alone is not a measure of 
new business operating efficiency any 
more than total utility expense is a mea- 
sure of utility operating efficiency. The 
real measure of new business efficiency is 
determined by relating the new business 
expense to the amount of revenue being 
obtained by new business effort. 


It is sometimes common practice to 
refer to the new business expense as a 
percentage of total gross operating reve- 
nue. This is no measure of efficiency nor 
is it a measure of whether or not new 
business is being added at a satisfactory 
A company spending 3 per cent of 
its gross revenue for new business may 


pace. 


be doing so more efficiently than a com- 
pany spending only 1 per cent of its gross 
The measure of efficiency is 
not the total new business expense in re- 
lation to total gross operating revenue, 
but is the total expense in relation to the 
amount of revenue actually added to the 
lines by the efforts of the new business 
department. 

Offhand, it may be assumed that the 
best measure of new business volume is 
the actual increase in utility revenue. 
This actual revenue, however, is more 
often far from an accurate measure of 
Actual 
gross revenue is affected by many factors 
other than the new business effort. 

There is usually a certain amount of 
“gravity” business (business that flows 
to the company without active solicita- 
tion). This is especially true of the elec- 
tric utilities. There is the normal in- 
crease in this business due to the ever 
increasing standard of living and im- 
provement of the arts. This increase will 
continue at a slow pace without new 


revenue. 


new business accomplishment. 


business effort merely because most peo- 
ple are increasing their knowledge daily 
and are ever recognizing the comfort and 
economy that comes from the use of 
more electricity. Therefore, a company 





with a relatively inefficient new business 
department; that is, a department that 
adds relatively little business itself in re- 
lation to the amount of money it spends 
to obtain that business, may be showing 
a rather substantial increase in total util- 
ity operating revenue. If the expense 
were related to actual revenue increase, 
the conclusion may erroneously be drawn 
that such a department was efficient. 

Business cycles have their effect on 
gross revenue. If the cycle is downward 
there may be actually no increase in total 
operating revenue and yet the new busi- 
ness department may be operating quite 
efficiently ; that is to say, the department 
may be adding new business at a reason- 
able cost, but may be having it offset by 
the normal downward trend in the busi- 
ness cycle. Here the erroneous conclusion 
may be drawn that the new business de- 
partment is inefficient and should be dis- 
continued or curtailed. 

Rate reductions are constantly affect- 
ing gross revenue. During the year when 
there are no rate reductions, the oper- 
ating revenue may be increased substan- 
tially, in which case the new business 
department may be considered highly 
efficient whereas during another year, 
the rate reductions may result in no ac- 
tual increase in operating revenue and 
the department may be considered inefhi- 
cient, although the efficiencies may be the 
same in both cases. 


The actual gross revenue is affected 
by so many factors other than new busi- 
ness that it is not an accurate measure 
of new business volume. 

There is need for a system of account- 
ing whereby new business expenses can 
be related to the revenue reflecting the 
volume of new business obtained by the 
new business effort. This ratio is not 
to be confused with the over-all utility 
operating ratio nor to a ratio of new 
business expense to the actual increase in 
total operating revenue. 

In an attempt to find a solution to this 
problem, some years ago a method of 
new business accounting was established 
in the Middle West system which assem- 
bles the new business facts in such a way 
as to enable the new business manager 





Page 6 


and operating executive to better judge 
the efficiency of the new business opera- 
tions.) 

Volume 

The general purpose of this new busi- 
ness accounting procedure is twofold: 
first, to measure the rate at which new 
business is added by activities, that is, to 
measure the volume of new business and, 
second, to measure the cost of obtaining 
the new business by activities, with this 
cost finally related to the volume of new 
business obtained. 

As a better measure of new business 
volume, it was decided to use what is 
called ‘‘Estimated Annual Revenue” 
(abbreviated E.A.R.). This estimate is 
based upon measurement of the actual 
revenue received from various activities. 

The electric new business volume is 
broken down into four principal activ- 
ities : 

1. Merchandising 

a. Company 
b. Dealer 

2. Home Lighting 

3. Commercial 
Industrial 
Other breakdowns are shown for gas 
and ice utilities. The E.A.R. from mer- 
chandising is determined from the unit 
E.A.R. obtained for each major appli- 
ance sold. For example, a company may 
find by field test that it obtains an aver- 
age of $30 actual increased annual reve- 
nue for each new electric range sold; 
$32 for each electric water heater; $15 
for each electric refrigerator. These fig- 
ures are called the E.A.R. for each 
appliance. For simplicity in accounting, 
only the major appliances are recorded 
for E.A.R. purposes. 
practice requires the recording of the 
number of each major appliance sold 
with proper allowance for replacements 
and when this is related to the E.A.R. 
per appliance, there is determined the 
total merchandising E.A.R. obtained for 
the particular period. 

The dealer merchandising activity is 
shown separately from the company mer- 
chandising. 

In like manner, the Home Lighting 
E.A.R. is obtained. Field tests indicate 
the E.A.R. that may be expected per 
kilowatt of increased lighting. The 
Home Lighting specialists report the 
number of kilowatts added in lighting 


a 


The accounting 






© The principles of this accounting 
were started in the Middle West system 
V. H. Moon, formerl ssociated with th 
West Service Comr associa 


and now 





Central Service Corn 


of Middle West Service Company designed the 
accounting procedure to accomplish the desired pur- 
nose. This system has been altered and improved 
from time to time. but the basic principle is the 


same as that originally designed 
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and from this is determined the total 
home lighting E.A.R. 

The same procedure is followed in the 
Commercial activity and the Industrial 
activity. 

These E.A.R. figures for the various 
items of added load are checked for ac- 
curacy from time to time and adjusted 
as changed conditions warrant. For ex- 
ample, the electric refrigerator formerly 
produced an E.A.R. of some $30 or $35. 
The increased efficiency of the refrigera- 
tor and the decreases in rates and the 
number of replacements have all com- 
bined to bring this figure down to as low 
as $12 in some companies. 

Similar checks are made from time to 
time to redetermine the E.A.R. per kilo- 
watt for additional home lighting, com- 
mercial lighting and industrial business 
so that these in turn may represent the 
actual results being obtained from the 
particular activities. 

As no two companies operate under 
exactly the same conditions, each com- 
pany establishes its own unit E.A.R. fig- 
ures. 


And so by this method of recording 
the E.A.R. by activities, the new busi- 
ness manager and chief executive can de- 
termine at a glance whether the new 
business is being added at a satisfactory 
pace. 

This measure of volume is especially 
valuable when one company is compared 
to another. If one company is adding 
$10 in E.A.R. per customer per year in 
the commercial activity and another is 
adding this revenue at the rate of only 
$1 per customer per year, this fact is 
worthy of study to first, 
whether the first company is building 


determine, 


load too rapidly (in which case the costs 
must be taken into account) or whether 
the second company is not sufficiently 
diligent in its commercial activity. 

It is noted that this E.A.R. is not 
necessarily equal to the actual utility in- 
It is 
a more accurate measure of the new busi- 


crease in gross operating revenue. 


ness performance for the reasons men- 
tioned above. 
Cost 

The second part of this new business 
accounting practice relates to the costs of 
obtaining the new business. These costs 
are broken down by activities to corre- 
spond with the volume recorded by ac- 
For example, the are 
broken down by company merchandising, 


tivities. costs 


dealer merchandising, home lighting, 


commercial and industrial for the elec- 
tric and by similar classifications for the 
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gas and ice utilities. Merchandising net 
loss is naturally recorded as a cost of 
merchandising and similarly any mer- 
chandising net profit is deducted from 
the cost of merchandising. 

Thus, for each period the accounting 
forms record the volume by activities, the 
costs by activities and finally the costs 
per dollar of E.A.R. by activities. It is 
this latter figure that is the real guide 
post to the new business manager and 
chief executive with respect to the oper- 
ating efficiency of the new business activ- 
ities just as the operating ratio or pro- 
duction cost per kilowatthour are guide 
posts to utility operating efficiency. It is 
the operating ratio of the new business 
department. 

By analysis of the rate schedules serv- 
ing the various classes of new business, it 
is possible to determine what reasonably 
can be spent per dollar of E.A.R. on the 
basis of the net revenue which each ac- 
tivity will produce. A number of com- 
panies in the Middle West system have 
made such analyses and have determined 
that they can reasonably afford to spend: 
Electric 
70c per dollar of E.A.R. for merchandising 
70c for home lighting 
30c for commercial 
15c¢ for industrial business 
Gas 
40c per dollar of E.A.R. for merchandising 
15c for commercial and industrial 
Ice 
50c per dollar of E.A.R. 

These figures are naturally estimates and 
need to be continually checked by results 
and furthermore they do not necessarily 
indicate that the company needs to spend 
all of that amount per dollar of E.A.R. 
to get particular business. It often hap- 
pens that a satisfactory volume can be 
secured at less cost. The significant fact 
is that this method of relating the costs 
to the E.A.R. by activities indicates the 
relative efficiency of the methods used 
in a particular activity or by a particular 
company. For example, if a company’s 
cost per dollar of E.A.R. for merchan- 
dising is trending upward, it is a signal 
to the commercial manager to examine 
his merchandising costs more carefully to 
determine, first, whether the increase is 
necessary to maintain volume and, sec- 
ond, whether it is profitable at the higher 
cost. Such a figure is also of value in 
comparing one company with another. If 
one company can add merchandising new 
business for 40c per dollar of E.A.R. 
whereas another spends 70c per dollar of 
F.A.R. an analysis of costs will show the 
reason for the difference. It may show 
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a legitimate reason, or it may indicate 
faulty methods. 

The costs are broken down by activ- 
ities to enable the commercial manager 
to trace down the particular new busi- 
ness activity that may need attention 
whether in increased volume or in de- 
creased costs. For example, if a com- 
pany is adding only $1 of E.A.R. per 
customer in commercial lighting and is 
spending only 10c per dollar of E.A.R. 
to obtain this business, it may well afford 
to spend more money in order to obtain 
more E.A.R. and the guide as to the 
efficiency will be the monthly report 
with respect to the cost per dollar of 
E.A.R. This company may operate just 
as efficiently by spending three times the 
former amount for commercial lighting 
if by doing so it can add commercial 
E.A.R. in sufficient volume and at a cost 
which does not exceed the maximum 
which the analysis shows to be profitable. 


Replacements 

in accounting procedure of this kind 
recognition must be given to the fact that 
there will be a certain number of re- 
placements which may cause an actual 
decrease in E.A.R. for some particular 
sale. For example, a certain number of 
electric refrigerators replace old electric 
refrigerators and thereby bring about an 
actual decrease in E.A.R. If a company 
operates both ice and electric business in 
a town, an actual decrease in E.A.R. 
may result if the electric refrigerator re- 
places a good ice customer. 

In these cases, a company must deter- 
mine the proportion of replacements to 
total sales and make the proper adjust- 
ment so that the over-all E.A.R. may be 
accurately recorded. 

In the gas business, the gas range re- 
placements probably outnumber the new 
Here again field surveys de- 
termine the actual results of such re- 
placements. A field.survey made by one 
company in the Middle West system in- 
dicated that a gas range replacement 
added practically no E.A.R. The new 
gas range is more efficient but apparently 
its increased hours of use offset the im- 
proved efficiency so that the revenue re- 
mains approximately the same. This 
company also determined that two-thirds 


gas users. 


of its gas range sales were replacements. 
That company found by test that it ob- 
tained $24 E.A.R. from each new range 
sold but as only one-third of these were 
to new users, the E.A.R. per range is 
only $8.00. This is a figure that must be 
determined by each individual company 


‘) Estimate based on first nine months actual. 
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to accurately report the facts as they re- 
late to the local situation. 

Electric utilities are now facing the 
prospect of having fluorescent lighting 
gradually replace incandescent lighting. 
All surveys indicate that most customers 
need and want higher lighting intensities 
and so lighting salesmen should be able 
to replace incandescent lamps with flu- 
orescent lighting without causing a de- 
crease in E.A.R. But if a decrease does 
occur in E.A.R., it is important that that 
fact be recorded and be recorded accu- 
rately. 
chief executive are even more interested 
in the fact that a certain activity causes 
a decrease in E.A.R. than in the fact that 
it Causes an increase in E.A.R. The im- 
portant thing is to record the facts what- 
ever they may be, in order that the oper- 
ator may reach proper conclusions as to 
procedure and policy. 


The new business manager and 


Middle West Results 
The following table gives a summary 
of the new business activities of the oper- 
ating companies of the Middle West sys- 
tem for the years 1938 through 1940.’ 


Cost 
New per Dollar 
Total E.A.R. Business Costs of E.A.R. 


1940 $5,500,000 1940.$1,750,000 


1939 $4,935,000 1939 $1,848,000 1939.$0.37 
1938 $4,630,000 1938.$2,302,000 1938.$0.50 


The 1940 E.A.R. represents increase 
of $870,000 or 19.95 per cent over 1938. 
This increase has been brought about in 
spite of the fact that the E.A.R. on many 
units was reduced during that period. 

The 1940 total new business cost is 
$552,000 or 23.9 per cent lower than the 
cost in 1938. In other words, the E.A.R. 
has increased (in spite of decreased unit 
E.A.R. figures), whereas the actual cost 
of obtaining the business has decreased so 
that the cost per dollar of E.A.R. has 
decreased from 50c in 1938 to 32c in 
1940. 

It cannot be said that this improve- 
ment is attributable solely to this new 
business accounting procedure. How- 
ever, this accounting practice has been a 
strong contributing factor to this im- 
provement in that it has enabled each 
commercial manager and operating ex- 
ecutive to see the volume amd costs re- 
sulting from each activity each month 
and for 12 months ending with the cur- 
rent month and to compare these to the 
previous year, and to compare his com- 
pany’s activities with other companies 
operating in the same system under sub- 
stantially similar conditions. It is be- 
lieved that this method of recording the 
facts has helped to supply the incentive 
for each company to improve its new 


1940. $0.32 
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business volume and to decrease its costs 
so that the new business activity could be 
efficiently carried on. 


Epitor’s Nore: 


Three appendices to Mr. Vennard’s article, 
showing the application of the accounting 
method described, may be obtained upon re- 
quest from the Edison Electric Institute, 420 
Lexington Avenue, New York, N. Y. A 
brief description of them follows: 

APPENDIX A—The New Business Re- 
port. Four forms used in the new business 
operating report, with explanations of their 
use: (1) New Business Summary, (2) Cost 
of Company Merchandising, (3) Analysis of 
Sales Promotion Expense and (4) Detail of 
E.A.R. for Merchandising. 

APPENDIX B—Tabulation of E.A.R. 
credit per appliance by operating companies 
in the Middle West system; budget 1940 
compared with 1939 actual. 

APPENDIX C—Accounting bulletin and 
instructions relating to the new business 
forms and allocation of sales promotion ex- 
penses. 


Electrical Engineers to Tell 
of Work for Defense 
~NLISTMENT of the far-reaching 
resources of the electrical engineer- 
ing profession in the Army, the Navy 
and in defense production, has been se- 
lected as the subject of a series of Mon- 
day night broadcasts over the Blue Net- 
work of the National Broadcasting 
Company, the national headquarters of 
the American Institute of Electrical En- 
gineers announces. 


These 15-minute programs will be sched- 
uled to run from 7.45 to 8.00 P.M. (Eastern 
Standard Time) starting Jan. 27. The first 
program will originate in Philadelphia on 
the opening day of the Winter Convention 
of the A.I.E.E. The other broadcasts will be 
from NBC studios in New York. The broad- 
cast series was arranged through the Educa- 
tional Division of NBC. 

Participating in the first program will be 
Dr. R. W. Sorensen, president of the Insti- 
tute; J. V. B. Duer, chief electrical engineer 
of the Pennsylvania Railroad; N. E. Funk, 
vice-president in charge of engineering of 
the Philadelphia Electric Company, and 
Joseph W. Barker, dean of engineering, 
Columbia University. This broadcast will 
explain the part being taken by the electrical 
engineer in the nation’s power and communi- 
cation facilities and transportation systems. 


The second program, Feb. 3, will describe 
the part played by the Electrical Engineer 
in the Army. This will include an inter- 
view with General J. O. Mauborgne, Chief 
Signal Officer of the United States Army. 

The third broadcast will tell of how the 
resources of the electrical engineer have been 
utilized by the Navy. 

Succeeding broadcasts will 
participation of the electrical engineering 
profession in making America strong by 
steadily increasing its production, speeding 
up research and expanding its technical 
facilities. 

The broadcasts scheduled follow: 

Jan. 27—Contributions of the Electrical Engineer 
to National Defense 

Feb. 3—The Electrical Engineer in the Army. 

Feb. 10—The Electrical Engineer in the Navy. 


relate to the 


Feb. 17—The Electrical Engineer in Defense Pro- 
duction. 

Feb. 24—Mobilizing Electric Power for Defense. 

March 3—Electrical Research for Defense. 
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Standard Basic Impulse Insulation Levels 


January, 1941 


By A.I.E.E.-E.E.1.-NEMA* Joint Committee on Coordination of Insulation 


ULMINATING over ten years 
work on Insulation Coordination 
during which the fundamentals 

of making impulse tests were investigated 
and standardized, as well as basic levels 
set up and provisionally tried out, the 
Joint A.I.E.E.-E.E.1-NEMA Commit- 
tee on Insulation Coordination at its 
meeting held in November, 1940, agreed 
unanimously to adopt as standard the 
series of basic impulse insulation levels 
given in Table I. These are the same val- 
ues given in the paper presented at the 
AIEE Winter Convention January 22- 
26, 1940, “Basic Impulse Insulation 
Levels” by Messrs. Sporn and Powel. 
The purpose of this present report is to 
call attention to the fact that these basic 
levels have now been adopted and the 
general conditions under which they 
apply. 

The general principle of insulation co- 
ordination requires a reasonable margin 
between the voltage level held by the 
protective device (the protectable level) 
and the various basic levels themselves 
to insure that adequate protection is pro 
vided. The values in Table I have been 
set up on this basis. It is felt that the 
values so set up are on a sound basis 
and that they are most likely to stand 
without change for a long time. It is 
the opinion of the Committee, therefore, 
that the various technical committees 
working on standards can adopt the 
values given in this report for stand- 
ardization purposes, and it is further be- 
lieved that the use of these values will 
result in ultimate over-all benefit to the 
industry. 

When first formed, the Joint Com- 
mittee adopted as a statement of prin- 
ciples the following : 

“The coordination of 
volves three steps; 


insulation in- 


(1) Establishment ~ of insulation 
levels, 
(2) Specification of insulation 


strengths of all classes of equipment in 
established impulse levels, and 
(3) the 


Allocation of insulation 





*Chairman of A.I.E.E. Group, Stanley 
Stokes; Chairman of E.E.I. Group, Philip 
Sporn; Chairman of NEMA Group, C. A. 
Powel. 


levels to the nominal system voltages, 
taking into account all operating and 
environmental conditions.” 

The adoption of the standard insula- 
tion levels in Table I of this report com- 
pletes the first step of the Committee 
work. 

Definition of Basic Impulse 
Insulation Levels 

To clarify the meaning and intent of 
the levels which are given in Table I, 
it may be well to mention here two fun- 
damental definitions. It is believed that 
these definitions and the associated com- 
ments clearly indicate the requirements 
of any apparatus which are built to these 
levels and are reported as conforming to 
them. 

Basic Impulse Insulation Levels 
“Basic impulse insulation levels are 


reference levels impulse 
crest voltage with a standard wave not 
longer than 1.5 x 40 micro-second wave. 


Apparatus insulation, as demonstrated 


expressed in 


by suitable tests, shall be equal to or 
greater than the basic insulation level.’ 
This requires that apparatus conform- 
ing to these levels shall have a withstand 
value not less than the kv value given in 
the second column of Table I. It is 
also understood that apparatus conform- 
ing to these requirements shall be ca- 
pable of withstanding the specified volt- 
age whether the impulse is positive or 
negative in polarity. 
Withstand Voltage (For an Impulse) 
“The 


specimen under an impulse of any given 


withstand voltage of a test 
wave shape, polarity, and amplitude, 
which does 


charge on the test specimen, is the crest 


not cause disruptive dis- 


value attained by that impulse.” 

Exceptions to Table I 
Taking, cognizance of the fact that 
some apparatus insulators do not at the 
present time fully meet the levels given 
in Table I, the Committee recognized 
certain exceptions. These exceptions ap- 
ply to insulation levels 150, 200, and 250 
kv but only for switch and bus insula- 
tors and apparatus employing these in- 
the that 
after January 1, 1943, all equipment 


sulators, with understanding 


will meet the values given in Table I. 
Any new or modified designs of such 
apparatus completed prior to January 1, 
1943, should, of course, conform to the 
values given in the table. This excep- 
tion further definitely states that it will 
exist as an exception only until January 
1, 1943, after which no equipment will 
be excepted from meeting the require- 
ments of Table I if such equipment is 
represented as meeting ‘Standard Basic 
Impulse Insulation Levels.” 








TasLe I—Stranparp Basic IMPULSE 
INSULATION LEVELS 





Basic 

Reference Impulse 
Class Level 
(kv) (kv) 
1.2 30 
2.9 45 
5.0 60 
8.7 fs 
. 95 
15 110 

23 150* 

34.5 200* 

46 Z00" 
69 350 
92 450 
115 550 
138 650 
161 750 
196 900 
230 1050 
287 1300 
345 1550 


*For switch and bus insulators, and ap- 
paratus such as air switches and power 
fuses employing these insulators, the levels 
of 150, 200, and 250 ky shall become effective 
on January 1, 1943, with the understanding 
that any redesign or modification of such 
equipment completed earlier than January 1, 
1943, shall be made on the basis of 150, 200 
and 250 kv levels. In the interim and for 
existing designs of this equipment, values of 
145, 190, and 240 kv will be recognized as 
exceptions for these three classes respectively. 








Note: Attention is called to the fact that 
equipment carrying a power-frequency volt- 
age rating which is numerically the same as 
the “Reference Class” in Table I is not 
necessarily required to have the correspond- 
ing impulse level given in the table. Deci- 
sions in this regard are provided for in the 
two remaining steps mentioned above in the 
Committee’s original statement of principles. 
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Determination and Forecast of Average 


Service Life 
By P. H. Jeynes 


Public Service Electric && Gas Company, Newark, N. J. 


A paper presented at the Fourth National Accounting Conference, AGA-EE]I, 


Résumé 


Prediction of service life is essentially a 
matter of judgment, but the background for 
exercise of judgment may be obtained from 
analysis of past experience. This paper dis- 
cusses methods of determining average ser- 
vice life by means of four methods of statis- 
tical analysis based on the Turnover princi- 
ple—the Turnover Method, Nash Formula, 
Asymptotic Method, Half-cycle Ratio 
Method. 

These four methods are briefly described 
and compared; they are applied to retire- 
ment data of an actual plant, and the source 
of discrepancies is pointed out; they are 
applied to human mortality data, to plant 
growing in uniform annual increments, and 
to plant growing at very rapid non-uniform 
rate to indicate their field of application and 
relative accuracy. 

It is concluded that when intelligently used, 
these methods are just as suitable to the pur- 
pose as the actuarial method, much less 
laborious, and require no special records. 
How or whether the resultant average ser- 
vice life may be used to determine deprecia- 
tion is not discussed. 


EVERAL methods of determining 

service life have been developed 

and each has certain advantages 
in its own field, but none of them is or 
can be quite the answer to an account- 
After all, what he really 
needs is a crystal ball; no analysis of 
past experience can give him just what 
he seeks—that is, the average service life 
that will be realized from plant still in 
service. 


ant’s prayer. 


Unfortunately we have no index to 
the future except the past, as Patrick 
Henry observed, and our best forecast 
must remain a matter of judgment based 
on our experience with plant already re- 
tired. Judgment is the primary essen- 
tial, but no claim that we have exercised 
judgment can carry conviction unless we 
have just analyzed past records as a 
starting point. 

Analysis of the books may sometimes 
disclose that certain classes of plant have 
experienced far from constant average 
service lives, thus constituting prima 
facie evidence of the futility of basing 
predictions on their past record. On the 
other hand, the analysis may reveal that 
certain classes of plant have shown sub- 
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stantially constant average service lives 
over a considerable period. Such a con- 
dition might conceivably result from the 
operation of some natural law such as 
wear and tear, which can be reasonably 
expected to continue operating in the 
same manner to bring about retirements, 
so that past experiences would be an ac- 
ceptable basis for predictions. But in 
any event, the present paper must not 
be interpreted as a defense for any age- 
life procedure for determining deprecia- 
tion. It is nothing more than a discus- 
sion of statistical methods for determin- 
ing what the average service life has 
been. How or whether this average life 
may then be used to determine deprecia- 
tion is quite another matter. 

All shades of opinion have been ex- 
pressed as to desirable procedure in ana- 
lyzing retirement data. One school of 
thought advocates keeping elaborate rec- 
ords of plants units, so that the date of 
original installation, the number and age 
of survivors, and the age at retirement 
of all units are obtainable at any time. 
Such data can be subjected to actuarial 
treatment, survivor curves or mortality 
curves can be prepared, and the average 
life for any group of units can be deter- 
mined with absolute accuracy after the 
group has been entirely withdrawn. 
Many think of this as the ideal method, 
perhaps not appreciating its limitations. 
Applied to plant which is retired princi- 
pally because of obsolescence it is, in the 
words of M. R. Scharff, a method of fic- 
titious accuracy. 

At the other extreme are the expon- 
ents of “life tables’’—collections of ser- 
vice life data for all manner of plant 
culled from every imaginable source, and 
applied to individual companies. Being a 
complete substitute for judgment, this 
proposal is subversive in principle; it is 
a pretty poor substitute, too, inasmuch 
as maximum values are sometimes pro- 
posed that approach 400 per cent of the 
minimum figure appearing in the same 
table for the same kind of equipment. 


Between these two extremes lie meth- 
ods based on the turnover principle, 
including the well-known ‘Turnover 
Method, the Nash Formula, the Asym- 
ptotic Method, and the Half-Cycle 
Ratio Method. These are all methods of 
statistical analysis having the practical 
advantage of requiring data ordinarily 
available—namely, the annual capital 
balance in each account and the corre- 
sponding annual retirements—and for 
this reason they are sometimes the only 
possible method of analysis. Not only 
do they not require elaborate special rec- 
ords, but the arithmetic involved is in- 
finitely less laborious than for the ac- 
tuarial approach. 

These methods should not be thought 
of as second choice to the actuarial 
method, adopted just because complete 
data are not available. Actually, the pre- 
diction of future life by means of sur- 
vivor curves (i.e., the actuarial ap- 
proach) remains a guess; it becomes 
precise only after all the units have been 
withdrawn. For our immediate purpose 
—a forecast of the future—a prediction 
based on actuarial analyses is not in- 
herently more accurate than one based 
on the turnover principle. 

The present paper is devoted to a brief 
comparison of the four methods based 
on the Turnover principle, together with 
a demonstration of their relative accu- 
racy as applied to various data, actual 
and theoretical. 





Description of the Four Methods 

(a) Turnover Method 

Method has_ been 
used by the American Telephone and 
Telegraph Company for many years. It 
was described by Robley Winfrey in 
Bulletin 125, Iowa State College, en- 
titled “Statistical Analyses of Industrial 
Property Retirements,” in 1935. A very 
able discussion of correction factors to be 
applied to the Turnover Method, pre- 
pared by Lawrence S. Patterson, statisti- 
cian of the New York Public Service 


The ‘Turnover 
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Commission, appears in the NARUC 
Report of the Special Committee on De- 
preciation, 1938. 

The Turnover Method consists in 
plotting cumulative retirements and 
cumulative gross additions (net addi- 
tions plus replacements) in every year 
on the same coordinates. Average ser- 
vice life is then the horizontal distance 
between the two curves. 

Another way of obtaining the same 
result is to accumulate annual retire- 
ments backwards from any given date 
until their sum equals the total plant at 
some earlier date. The period between 
the two dates is the average life. 

Obviously this method requires data 
covering a period equal at least to aver- 
age life. Probably it is equally obvious 
that is should not be applied to a plant 
that is shrinking in size. 

The Turnover Method is not recom- 
mended for application to new proper- 
ties, rapidly growing plants, or when the 
average service life is not substantially 
constant. Jt is true that the error in 
the uncorrected Turnover Method may 
be so small as to be negligible under 
some conditions, but there can be no as- 
surance of this unless the shape of the 
survivor curve is known, and this is so 
seldom the case that tables of correction 
factors are ordinarily valueless. 

(b) Nash Formula 

The Nash formula was described by 
L. R. Nash in “Public Utility Deprecia- 
tion Accounting,” The Journal of Land 
and Public Utility Economics, October, 
1926. 

If all units were withdrawn at exactly 
the average life, and if annual growth 
took place at a perfectly uniform per- 
rate, the 
could be regarded as an annuity which, 
compounded at an interest rate equal to 
the rate of growth over a period equal 


centage annual retirements 


to average life, would accumulate an 
amount equal to the capital balance. Ap- 
plied to other than these ideal conditions, 
a serious underestimate of average life 
may result, particularly in relatively new 
properties. 

Despite its recognized inaccuracies, this 
method has been widely used as a rough 
index for many years, and it is included 
in the present comparisons as a matter 
of interest. 

(c) Asymptotic Method. 

Derivation of the asymptotic method 
was outlined by its originator, Joseph 
Jeming, in his paper, “An Asymptotic 


Method of Determining Annual and 


"EE I 
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Accrued Depreciation,” presented at 
the National Accounting Conference 
at Chicago in December, 1939*. It is 
based on the fact that the retirement 


ratio— ( = 
capital balance 
limiting value ( =a), while the additions 


ratio ( “il capital balance 
its limits (=a’) with a passage of time. 
The method consists of a procedure for 
establishing a and a’ from the record of 
total plant and retirements, after which 


annual retirements 


) approaches a 


annual additions 


) also approaches 


average service life is estimated as ———. 
a/aa’ 


In his computations, Mr. Jeming pre- 
fers cumulative data, but scrutinizes only 
the most recent 10-year band to estab- 
lish the asymptote. 

Details of this method were covered 
very fully in the paper referred to, and 
will therefore not be repeated here. 

Except under very unusual conditions, 
it is believed that the asymptotic 
method is sufficiently accurate for the 
present purpose without applying correc- 
tion factors. 

(d) Half-cycle Ratio Method 

The Half-cycle Ratio Method, de- 
vised by the author, is based on the ob- 
servation that under most conditions av- 
erage life ( = L) equals very closely 

Total Plant as of L/2 Years Earlier 
Annual Retirements 

A simple solution by trial and error 
is outlined below; the retirement data 
are taken from Mr. Jeming’s paper re- 
his Table I, page 18— 
which shows retirements in 1935 
amounting to $1,512,044.43. An esti- 
mate by this method, as of 1935: 





ferred to before 


Ist trial. Assume average life (L) = 14 
years then L/2 years = 7. 

The total plant “L/2 years earlier” 

= 12/31/28) was $18,548,536.57. 

18,548,536.57 

Ist estimate of L = ——————— = 12.26 
vears. 1,512,044.43 

This does not check very well with our 


starting assumption of 14 years, so we try 
again. 


2nd trial. Assume average life (L) = 13 
years then L/2 vears = 6.5. 
The total plant “L/2 years earlier” 


7/1/29) was $20,394,294.84. 
20,394,294.84 


2nd estimate of L ——_—________. = 13.48 
1,512,044.43 
years, which checks fairly well with the 
starting assumption of 13 years. 
Conclusion 
Further trials, assuming L to be greater 


than 14 or less than 13, will be found to re- 
sult in larger discrepancies between the start- 
ing assumption and the corresponding esti- 
mate. The 2nd trial above is therefore ac- 
cepted, and average service life is estimated 
as the average of the starting assumption 


(=13 years) and the corresponding esti- 
mate (13.48 years), or Average Service 
Life 13.24 years. 





January, 1941 





If 1935 retirements represented typical 
experience, this one year’s estimate might 
be accepted as a firm estimate of service 
life; in general, however, it is necessary 
to average several successive annual esti- 
mates to smooth out normal annual 
variations. 

In addition to its simplicity, this meth- 
od is believed to be more accurate than 
the uncorrected Turnover Method or 
Nash Methods, for reasons which will 
be demonstrated. It requires a minimum 
amount of data, gives a trustworthy in- 
dex at an early date, and reflects trends 
in service life realized very promptly. 


Relative Accuracy 


The most awkward circumstance to 
be explained away in any defense of these 
four methods is the fact that when ap- 
plied to the same retirement data they 
do not always agree on the average life. 
The discrepancies arise in general from 
three sources: 


(1) The need for a “correction” factor (ef- 
fect of plant growth). 

Actual retirements in any year depend not 
only on the number of units in the plant and 
the average life, but on the rate of growth 
and the shape of survivor curves. (Prac- 
tical men may remark at this point that ac- 
tual retirements depend on a lot of other 
things besides these; the meaning here in- 
tended is that the survivor curve reflects the 
effect of all those things which are ultimate 
causes of retirements.) 

For example, some types of plant will have 
very small retirements in the first few years 
of life, while other types will fail more rap- 
idly in early life and more slowly in later 
years. If large plant additions have been 
made in the recent past, one type will reflect 
it very promptly in increased retirements, 
while the other will not respond so quickly 
even though the average service life is iden- 
tical. The more rapid the rate of growth, 
the more pronounced this effect. 

In general, the result is an underestimate 
of life which grows more serious as the rate 
of growth increases. The Asymptotic 
Method eliminates most of the error from 
this source and the Half-cvcle Ratio Method 
also reduces it largely, but it may be a factor 
of importance in the other two methods. 
(2) Effect of averaging over different pe- 

riods. 

The estimate obtained by any method de- 


pends upon the period covered by the obser-~ 


This is true even when the average 
service life is constant, as will be demon- 
strated; that is, swings either side of the 
average annual retirement rate are normally 
to be expected from year to vear in any 
event. Of course, if the average service life 
is changing with passage of time, it is obvi- 
ous that the average life disclosed by any 
analysis depends upon the particular period 
covered by the study. 
(3) Effect of using cumulative data. 
Because the ultimate rate of failure is not 
attained immediately after installation, and 
because annual variations each side of the 
average retirement rate are normally to be 
expected, it is not practical to base the esti- 
mate of average life on instantaneous obser- 
vations, or “spot checks.” While cumulative 
effects, therefore, cannot be ignored, they can 
be introduced in varying degrees. For ex- 


vations. 
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retirement 


ample, instead of defining the 
rate as the ratio 


current annual retirements 
current capital balance 





we may define it as the ratio 


cumulative retirements to date 


cumulative plant addition to date 


Use of cumulative figures tends to stabilize 
the estimate at the expense of showing recent 
trends. If the service life is not constant, the 
estimate obtained will depend on the extent 
to which cumulative effects are introduced. 

The first of the above sources of dis- 
crepancy may be regarded as a fault in- 
herent in any application of the turn- 
over principle, though usually of minor 
importance with respect to the Asympto- 
tic Method or Half-cycle Ratio Method. 
The other two items are not faults of 
any method, but simply controllable fac- 
tors which affect the answer and there- 
fore must not be overlooked when com- 
paring the four methods. A similar com- 
ment, of course, applies to actuarial anal- 
yses; different answers are obtained 
from the same data depending upon 
whether we use the _ individual-unit 
method, the original-group method, or 
the annual-rate method of actuarial anal- 
ysis. All are legitimate mathematical 
but the significance of the 
results is quite different. Particularly 
when the service life does not remain 
constant, it is pertinent to inquire just 
what is meant by “average service life” 
hefore using the figure obtained by any 
method. 

Table I 
above comments. In Mr. 
referred to previously, 


procedures, 


of the 
Jeming’s paper, 
the Asymptotic 
Method was applied to some actual plant 
records to obtain the average service life 
(see his Tables I and II). The other 
three methods have been applied to the 
same material with the results shown 
in this table. 

One comment on Table I is impor- 
tant. Suppose that in 1928 we had at- 
tempted to forecast what average life 
would be realized in 1935. The least ac- 
curate methods came closest to the facts 
as they later transpired. Of course this 
was pure accident, but it illustrates the 


will illustrate some 


absurdity of basing forecasts on precise 
Judg- 
ment remains the essential factor, and 
the several adaptations of the turnover 
principle when applied with intelligence 
are sufficiently accurate to supply the 
background for exercise of judgment. 


and laborious actuarial analyses. 


Table I is representative of common 
experience in that successive generations 
of that particular plant apparently did 
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TABLE 


E I—EsTIMATES OF AVERAGE SERVICE LIFE BY SEVERAL METHODS 


APPLIED TO ACTUAL RETIREMENT DaTa* 





Year 1928 (Average rate of growth, 1918-28 = 21.2 per cent annually) 
Years 
Asymptotic Method (10-year band, cumulative data)....................... 17.15 
b. Nash Method 
Cumulative data, 10-year band...................+ 12.64 
CNR WERE SO EONS. Bonds. 5d ga wclaeey aw bianmomadionewanls 14.85 
c. Turnover Method, not corrected 
1928 estimate Pn Pea er ee MRS el aden Giucivadts as aaa s AiseTeTR eMC soak ak eheaen ate om EG 13.5 
Average of 10 annual estimates . Sage atetee hishea it cn Rp Seen isa AS 15.6 
Average of 17 annual estimates (=av erage . life, asymptotic method) 
d. Half-cycle Ratio Method 
1928 estimate Bee Nadie & fe, albachann’.o tafe iicdise lemon la reahara reat iee asks muteeat e ia ee eaked peseeaner bate 11.41 
Average Gf 10 annual Cstimates. ..... 6.0. os ccc ccc cd esee cwsienes ‘ 16.95 
Average of 17 annual estimates (= av rerage life, asymptotic method) 19.04 
Year 1935 (Average rate of growth, 1925-35 = 12.2 per cent annually) 
Asymptotic Method (10-year band, cumulative data)....................... 13.74 
b. Nash Method 
Ciutivlative data, W-year band. occ. osicscewis sce. sees cookee 11.34 
Cumulative data, 1900 to date: ... wk ccs cca cee ansneeens 11.50 
c. Turnover Method, not corrected 
1955: CMUMGUE Goce cacsnse Sedisihe Hass dak Rina ack a erem anus hae KaaR ee 10.0 
Average of 10 annual estimates ic an, 
Average of 14 annual estimates (=av erage life, asymptotic method) oe 11.7 
d. Half-cycle Ratio Method 
PORN MeN aa cores! ater bes ane Saaenterdats seats nats Slt rsa Boe Goa olde ie 13.24 
Average of 10 annual” estimates........ ie Be ea enlehes oteoe 11.61 
Average of 14 annual estimates (=av erage life, asymptotic method) 13.02 








*Data taken from Tables I and II, “An Asymptotic Method of Determining Annual and Accrued 
Depreciation,” by Joseph Jeming. 
not enjoy a constant average service life. 1940), results of which appear in 


It is of interest to compare results of the 
several methods when applied to units 
which are known to have a substantially 
constant average life and are therefore 
well suited to analysis by the actuarial 
method. 

Human mortality records provide ma- 
S. Bu- 
per World Almanac, 


terial for such a comparison (U. 


reau of Census, 








Taste II Various STATISTICAL 
MertHops AppLiep TO HUMAN 
Morrauity Data 

United States 

the World 

1. Actuarial Analysis (1929-31) 

Complete expectancy of life, U. S. A. 
White males born alive, 59.12 years. 
White females born alive, 62.67 years. 
Assuming 103 males per 100 females 
(an average value per the same source) 


(Source: Bureau of the Census, per 


Almanac, 1940) 





the indicated “average life” is 60.9 
years. 

2. Turnover Method 
The data cover a period of only 22 


years, not sufhcient for an estimate by 
the Turnover Method. 
3. Nash Formula (1915-1937 inclusive) 
Equivalent uniform rate of growth = 
1.2 per cent. 
Cumulative annual population figure 


2,115,797,000. 
Cumulative annual deaths = 25,103,684. 
Average life = 58.25 years. 


4. Asymptotic Method 
Per Joseph Jeming in “An Asymptotic 
Method of Determining Annual and 
Accrued Depreciation” — 61 years. 

. Half-cycle Ratio Method 
Available data cover a period sufficient 
for three annual estimates: 1935, 60.2 
years; 1936, 58.5 years; 1937, 60.1 years. 


wn 











Table IT. 

A more detailed comparison of rela- 
tive accuracy when applied to plant hav- 
ing constant average life is made possi- 
ble by the researches of E. B. Kurtz, as 
reported in his book, “Life Expectance of 
Physical Property” (Ronald Press, 
1930). Mr. Kurtz developed seven 
types of survivor curves which he be- 
lieved to represent all mortality experi- 
ence. Using his data, it is possible to 
calculate exactly what the retirements 
will be in each year for any of the seven 
types of curves if the average service life 
is known. 
calculations have been made for 
several assumptions as to service life and 
rate of growth, and the resulting annual 
retirements tabulated. The four methods 
have then been applied to these theoreti- 
cal retirements to see how nearly they 
indicate the true average life. 

Table III shows the comparison for a 
plant enjoying uniform annual growth. 


These 


This comparison is perfectly general; it 


indicates the percentage accuracy , ob- 


tained by each method for any length of 
service life and any annual growth—l 
unit or 1,000,000 units annually—pro- 
vided it is the same number each year. 

Estimates were made as follows: 

1. Turnover Method (uncorrected). Graph- 
ical solution in the year indicated oply, i.e., 
no averaging of successive annual estimates. 

Nash Formula. Applied to non-cumula- 
tive retirements. Equivalent uniform rate of 
growth calculated over L years. 









































































= = - es —e a 
ima) 
_ 
E T°66 0°66 8°86 0°66 4°46 S°46 3 $°96 pouzyoW OT9FBY OTOAO-JTSH 
5 u°S6 9°S6 S*S6 9°S6 8°c6 - - pouzyen oTzoydussy 
Xf 6°86 £°86 O°46 4°S6 S66 24°88 = s°bs BTnutog yseNn 
0°46 9°S6 O°S6 S°*t6E f°t6 B8°T6E S°Sh pouzyeW rsaourny, 
7 SAING TOATAING 
IIA edAL z244any 
S9°6T $0°6T 16°02 8° 9T 9°es9'se 000‘S86 OF S°66 %°66 £°66 38°66 8°86 0°86 4°66 pouzeM OTZBYyY eTOAO-JTeH 
4°02 SO°9T B9°beT ‘es 000‘0L6 6¢ 9°46 24°46 24°46 0°86 = 4°86 ~ - poyseyy OFO¥duASY 
09°02 06°ST 6¢°294°8e 000‘096 gc 6°66 T°66 6°46 8°96 Z°TOT S*68 4°92 eTNwiog yseN 
02°02 S8°ST $4°08r‘Se 000‘StE rR 8°46 0°46 8°96 9°S6 S*P6 O°F6 6°TS pouzeN Jeaourny, 
L2°6T Or°9T 9T°POR'ee 000‘'SES6 9¢ SAIN) JOATAINS 
Tr0? 08°ST OT*6T Sb oT T6*b9s‘6T 000‘0S6 cc IA edék], zQIny¥ 
8F°ST G9°9T ¥6°S66‘9T 000‘0S6 79 
eS°ST 8S°9T 0*Stz‘vT 000‘OT6 ee 4°66 9°66 S*°66 S°66 S°66 T°S6 S*ZOT pouzyeM OF9BY eTOfLO-JTeH 
SO*ST 09°9T S8t*oT4‘eT 000‘sse ee 2°86 «6 S°86) CO9°86) ON*6BCE*OOT - - pouxan orgzogdussy 
98° ZT 06°9T 19°6S6‘OT 000‘S*te Te 4°66 b°66 2°86 T*46 8°TOT 9°68 $°S24 BINWIOT YseN 
28° 0S 99° LT TO°ST 06°9T 6T°4ch'6 §=—-.000 084 of 4°46 GS*46 0°46 3°96 O°S6 4°S6 TLS pouyeN reaouany, 
2 G4°ST SL°9T 46°0ST*8  000‘S04 62 @Adny IOATAINS 
e S4°ST 00°4T 40°8Z0'4  000‘OT9 82 A edéy, 24204 
= S6°ST Ov LT so*vs0'9 0000S lg 
J 00°6T 29° AT 9¢°692‘°S  000‘0Sr 92 | 6°66 6°66 6°66 8°66 *v*00T £°86 6°F0T pouxyeN OTFBY eTosO-J7eH 
= Sst 42°9T 64°ST S9*LT e9°e.s‘b  000‘oas GZ 4°66 O*°00T T°OOT 4°00T T°ZOT - - pouzyen oTzoyduAsy 
a 46°8T Be 4T Tr°096 ‘Ss 000082 v2 Z2°00T 8°66 9°86 4°46 P%°SOT 8°68 ¥°08 BTnurlog usen 
b cO°6T 89°9T T2*oTr’s  000‘0S2 <4 S°66 C*66 6°46 €°L6 0°96 T°46 0°49 poyzeam reaourny, 
> 84°ST OT*9T 26°996‘S  O00‘S6T ee @AIND JOATAING 
= €T°6T S9°ST ve°L9b'S §=000‘OLT Tz AI edfy, 232035 
n ee°te GT°PT 04°6T SGT°ST €T*290‘2  000‘09T 02 
a 6S°8T A c0°S04‘T  000‘OFT 6T v°00T S°00T 9°00T OO0T &*ZOT S*86 O°SOT poyzyeN OTPBY STOAO-JT SH 
3) £O°6T Ge*z6s*T 000‘02T 8T G°0O0T 8°00T S°TOT S*Z0T O°SOT - - pouyxen oTqoyduxsy 
wz 8S°6T 68°9TT'T  O00‘OTT aT 6°0OT P*00T O°00T 0°86 2°90T 0°06 9°28 BTNMI0OT ysen 
5 02°02 8h°648 000 “06 9T 0°66 9°66 6°86 4°86 0°46 2°96 SLs pouzeN_Teaourny, 
a 00°02 €S°089 000 ‘os ST @AIND IOATAINS 
Ps Lc*9TS 000 ‘04 al III eds] z4any 
z eTABT Torun ve "FES 000 *o9 eT 
3 e7euT4sg OTQBTTOruy Ge °*see 000 ‘os eT 9°00T T°OOT S°TOT 6°66 4°gOT 0°66 f°2TT pOoyugoN OTZBY eToOAO-JTBH 
= A e7VoUT 4ST 0f° TO?g 000 ‘st TT | T°TOT S*TOT *°ZOT S*SOT O°40T - - pouzen ofQoqdutey 
a AN 6T°SET 000 OF oT G*TOT T*°OOT O*TOT 0°86 4°90T S*°06 £°S BTnutog ysen 
eTquottdde STQettesuy 26° OS 000 ‘se 6 b°66 2°66 0°66 L°66 0°86 C°66 s°ceg pouyeW Teaourny 
jou ATT rout ps9 00°0S 000 ‘os 8 @AINQ JOATAING 
AT Tet PIO oVCUy 4ST GL°42 000 ‘sz b | II eds], 24204 
GS°STt 000 ‘ST 9 | 
O4°L 000 ‘OT ¢ | O°TOT S*°66 4°TOT 8°66 4°20T 6°66 9°S2T POYJON OTQBY ETOLO-JTOH 
Sc°s 000 ‘S v | S*IOL 4°TOT S*SOT S°POT O*OTT - - POuyOM OTZO4dUASY 
02°T 000 ‘¢ e S°sOl 3°66 O°ZOT 9°46 6°90T F°T6 6°26 BTNuIOT yseN 
Os* 000'2 @ 6°86 T°66 O°66 6°66 S°86 S°O0T °S6 poyzeN reaourny 
Vv Vv * 000‘T T 9 % % Of % g % @AIND JOAFAING 
T odA] zany 
(Azo4sty (pucq pouszeyy = (pezoorstooun) Isox IBexX fo IGOK ONTBA ONAL JO % UT SJTT adTAdOS o8eI-ay pszeutysg 
OATPBTNUMD)  *2th-02) oT3ey OFBUT IST dutang pug ye 
poyyzeyt pouzoyy eToAo-JT OH JOAOUIN, SjuoWerTyoYy soULTOg yoow yosc yooe . ose wos Bost oor BJTT OOFAIAG ODelaay 
oTzoqduisy ysen quel JO Z UT queTd Jo oy 
(sivax OT = pouryy enyoy ‘apy aseloay ona) (%001 Sisdjeuy [er oy Aq eA ena) 
HAND) YOAIAANS AT AMAT ZLYAY HLMOUH WAOAIN()-NON ‘“didVYy AYA A ATIVANNY SLNOOWY ‘IVOOW ONIMOUD LNVTg 
= —SGOHLAJ SNOMVA AM AAI] AOIAUAG JOVAAAY AO SALVWILSY—A] ATAV | SGOHLATY SNOMIVA AM FAV] AOIAWAG AOWUIAY AO SALWWILSY—]][] ITAV 
& 
rw i 








1941 





Soy REN AS PERIRTES 


January, 1941 


3. Asymptotic Method. Retirement ratio 
and additions ratio computed in the year of 
estimate only from non-cumulative data— 
i.e. no investigation of trends over a band 
of years. This short-cut method is admit- 
tedly inadequate in the early years, which 
figures have therefore been omitted. 

4. Half-cycle Ratio Method. Estimate for 
year indicated only—i.e., no averaging of 
successive annual estimates. 


The important points brought out by 
this tabular comparison are: 

1. All four methods have a high degree of 
iccuracy after 2 average life cycles have 
passed, 

2. In the early years, the Turnover Method 
and Nash Formula give serious underesti- 
mates particularly when the type of survivor 
curve is far removed from the “square” 
type from which they are derived. (Type I 
most nearly approaches the “square” type, 
which represents the retirement of all units 
at exactly average life.) 


3. The accuracy of all methods is some- 
what poorer for curve shapes approaching 
[ype VII (the type most nearly approaching 
a straight line), but the Asymptotic Method 
and Half-cycle Ratio Method suffer least in 
this respect. 

The second observation above is most 
important. When a plant is growing at 
a faster than uniform rate, as was com- 
mon experience in the 1920's, this effect 
is aggravated even though service life re- 
mains constant. It is not easy to pro- 
duce a specific example to illustrate this 
point fully because an infinite number 
of variations are possible, but Table IV 
has been prepared to give some indica- 
tion of what can be expected. 


Table IV has been drawn up for: (a) A 
20-year average service life, as determined 
by actuarial analysis. This is believed to be 
representative of many classes of electric 
plant. 

(b) Kurtz Type IV survivor curve. Be- 
ing the median of 7 tvpes, this is perhaps 
most nearly typical of average experience. 

(c) A nearly uniform rate of growth in 
the early years, followed by a period of very 
much accelerated growth and a final period 
of diminished rate. The total plant was as- 
sumed to grow 1000 per cent in 40 years. 


Annual retirements have been calcu- 
lated (a matter of arithmetic based on 
the above assumptions, and not judg- 
ment), and the methods have 
been applied to these figures. Estimates 
are shown annually for the Turnover 
Method and Half-cycle Ratio Method; 


they have not been averaged over succes- 


several 


Less frequent estimates are 
shown for the other two methods sim- 
ply because their calculation is relatively 
laborious. 


sive years. 


The results speak for them- 
selves. 

General Comment 
these four statistical 
methods based on the turnover principle, 


Derivation of 


as well as the method of demonstrating 
their accuracy in Tables III and IV, in- 
volves two major premises the validity of 
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which is frequently questioned. These as- 
sumptions are: 

1. A constant average service life as 
determined ex post facto by actuarial 
analysis, and 

2. Identical survivor curves in succes- 
sive generations. 

Since we all know that service life 
rarely remains constant very long, and 
since it is also well known that survivor 
curves are only apparently smooth—be- 
ing average values drawn through points 
actually more or less scattered — these 
questions are not unreasonable and merit 
discussion. 

Once a group of units has been com- 
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pletely retired, its average life is an es- 
tablished fact. Whether successive gen- 
erations have identical average lives or 
not, they do have some average life 
which can be arithmetically determined. 
But if the average life does not remain 
reasonably constant, we are leaning on 
a broken reed when we attempt to use 
past. experience as a basis of future pre- 
diction. No great accuracy is then neces- 
sary in the statistical method; it is sufh- 
ciently simple to recognize that past ex- 
perience is a false prophet. 

On the other hand, if the average life 
actually has been substantially constant, 


(Continued on page 33) 


First Completely Factory-Built Mobile 
Substation Ready for Service 


HE latest means for quickly sup- 

plying or restoring power to de- 
fense industries and other customers in 
a serious emergency—a completely fac- 
tory-built 1000-kva mobile substation— 
has been delivered to the Central New 
York Power Corporation at Syracuse, 
New York, by the General Electric 
Company. 

First of its typé, the mobile substa- 
tion is mounted on a special chassis, 
and can be hauled at speeds up to 40 
Over-all dimensions of 
the unit, including extensions, are 11 
feet 6 inches high, 21 feet long, and 
8 feet wide. The height can be reduced 
to 9 feet 10 inches for low clearances. 


miles per hour. 


Total weight of the substation, includ- 
Use of 


a forced oil cooling system permitted the 


ing chassis, is almost 10 tons. 


substation to be built in compact weight 
and size. 

The substation consists of one 3-phase 
1000-kva transformer, with primary and 

equipment and 
It is designed to 
take power from high-voltage lines of 
11,000, 13,200, 22,000, 33,000 or 44,- 
000 volts, transform it and supply it 
to systems of 230, 460, 2300, 4000, or 
4600 volts.. 
flexible transforming devices ever con- 


secondary switching 


lightning arresters. 


It is thus one of the most 


structed. 





Side view of the 1000-kva mobile substation 
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Government Accounting Gives Appearance of Solvency to 
a Situation Where Private Enterprise Would Long Ago 
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mA. 


Have Been Adjudged Bankrupt i 


ETWEEN the time when the 
B Muscle Shoals plants were first 

begun, shortly after the last war, 
and the end of the 1940 fiscal year, four 
hundred million dollars of the Federal 
taxpayers’ money have been invested in 
the Tennessee Valley project. 

Exhibit 1 of the financial statements 
of the TVA for the fiscal year ended 
June 30, 1940, shows the “‘cost or re- 
duced original cost’? of completed proj- 
ects of all kinds as $306,821,619. To 
this must be added the Sheffield steam 
plant ($12,326,392) and the ten mil- 
lion dollar difference between the actual 
expenditures at Muscle Shoals (less the 
profits from sale of power while under 
the jurisdiction of the War Depart- 
ment) and the “reduced original cost” 
at which the TVA acquired that prop- 
erty. In addition, the Treasury De- 
partment has paid as interest during 
construction, during idleness, and dur- 
ing “‘maintenance in standby condition” 
a sum which has now reached the figure 
of $71,000,000, bringing the total up to 
$400,000,000. If the statement of the 
TVA’s annual report* that ‘Revenues 
(from power) ... are, in addition, to 
leave a residue which may be regarded 
as a return on the power investment 
or employed to liquidate the investment 
in other phases of the unified develop- 
ment” is taken literally, it means that 
electricity is regarded as the paying part- 
ner that is eventually expected to sup- 
port all this expenditure, as might well 
be expected from previous experience 
with government projects. 

For the $400,000,000 invested to date 
the TVA has an installed capacity of 
915,637 kw, which last year generated 
3,834,671,000 kwhr and it had an oper- 
ating income from power (before paying 
out anything for taxes or depreciation) 
of $8,730,932. 

If this were a private development, 
power revenue would be called upon to 
pay at least 95 per cent of the project 
cost and, if this were divided into the 
$8,730,932 operating income reported 


graphed edition, p. 5. 


_ *Annual Report of the Tennessee Valley Author- 
ity for Fiscal Year Ended June 30, 1940; mimeo- 


By William M. Carpenter 


Edison Electric Institute 


Economist, 


for the 1940 fiscal year, the result would 
be only 24% per cent, compared with the 
11 per cent which is necessary for pri- 


vate enterprise to meet taxes, deprecia- } 
interest and to remain on a 
paving basis. 


tion and 


TENNESSEE VALLEY AUTHORITY 
CUMULATIVE RESULTS OF SEVEN YEARS OPERATION 


1933 193% 1935 1936 1937 





221,512,200 KILOWATTHOURS). 





1938 


WOTB: THIS CHART MAKES MO ALLOWANCES FOR INTSREST DUBI‘0 
COMSTRUCTION OR FOR FIXED CHARSES ON THE MUSCLE 
SHOALS STRAM PLANT (WHICH IN 1940, PRODUCED 


1939 1940 


TOTAL REVENUES $27 524 598 





OPERATING INCOME $14 239 265 


CURRENT CASH PROFIT 


5 3,049,265 


TOTAL LOSS ON TMA. OWN 
POWER ALLOCATION,§ 5 907,95] 


ACTUAL LOSS AS YARDSTICK 
ON T.VA.OWN POWER ALLOCATION . 


316,497,951 





TOTAL LOSS AS YARDSTICK 9 
IF COST OF DAMS HAD BEEN 








ALLOCATED ACCORDING TO 
POWER COMPANY PRACTICE 


$32,937,951 
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TasLeE 1—SALes AND REvVENUES—TVA FiscaL YEAR ENDING JuNE 30, 1940 








Outside Sales Kwhr Revenues Per Kwhr (mills) 
Municipalities and Cooperatives .1,681,493,000 $7,514,456 4.47 
Other electric utilities ......... 523,232,000 2,183,901 4.17 
With AIRES Foo ie Kimya ae wei» 1,169,058,000 4,422,533 3.78 
Retail rural sales ............. 27,566,000 396,058 14.37 
Total Outside Sales .... ............. .3,401,349,000 $14,516,948 4.27 
Interdepartmental Sales 228,327,000 693,097 3.04 
Ter ORIN: ek os died d ..+.+..3,629,676,000 $15,210,045 4.19 
Net balance on interchange power...... 99,123,000 
Lost and unaccounted for ...... 319,382,000 
Total WSERRRMROG, BEE cso. S ai is occas 4,048,181,000 
GORGES UN es ois Chan wou eae Saaadek 70,439,000 
Total Generation, gross ...... .4,118,620,000 
Of which: Steam plants aatetsane 620,438,000 

Memphis steam plant*.............. 278,510,000 

Internal combustion .............. 84,000 

gh g 3,214,149,000 

POPCUASOE DOWEL c.66 co oso d caren dwanicn 5,439,000 


t 


Company providing use of full capacity, 


Kw. standby, for 15 years thereafter. Operation 


Vote: Memphis steam plant is operated for the Authority under a contract with the Memphis Generating 
50,000 Kw. 


for three years, and 40% of capacity, plus 15,000 


began Jan. 27, 1939. 








Comparison With the Ontario Hydro 

The inherent climatic and physical dis- 
advantages of the Tennessee Valley, as 
an efficient producer of electricity are 
evident from a comparison with the sys- 
tem of the Hydro Electric Power Com- 
mission of Ontario, which is also a sub- 
sidized enterprise. “TVA dams are ex- 
pensive to build; the head of water is not 
large and the dams drown out consider- 
able areas of the most fertile land in the 
State. During a period of years, the 
river run-off varies widely from severe 
floods to very little; so that the capacity 
of the dams for supplying continuous 
power is relatively small and the con- 
struction inherently uneconomic. 

The Ontario “Hydro”, with 20 per 
cent less investment, produced half again 
as much power and had more than twice 
the income, as may be seen from the fol- 
lowing table: 


Total expenditures (including interest) .. 
Installed capacity (kw).. 


ee a, Ea ae 


Kwhr generated by the above.... 


Kwhr generated per $1 of plant............ 
Operating income (before taxes & depreciation) . 


Income per $1 of plant 
Income per kw installed. . 


The TVA, however, enjoys certain 
advantages not possessed either by the 
Ontario “Hydro” or by private enter- 
prises. It has offset these very evident 
physical handicaps by the adoption of 
bookkeeping methods which succeed in 
sloughing off a large part of the actual 
costs of the undertaking and in greatly 
reducing the amounts charged to power. 


* Public Utilities and the National Power Poli- 
cies.”” by Prof. James C. Bonbright, p. 47. 


This philosophy, whereby costs are 
either ignored or else are unloaded on 
the country at large, is usual in govern- 
ment accounting. It can only end in 
inflation. It works as long as there is 
enough healthy private enterprise to 
carry the added burden without bogging 
down, but since it does not pay its own 
way it leads toward eventual bankruptcy, 
both for private enterprise and for the 
government. 

That this method of accounting is, 
more than ever, the prevailing ideology of 
the TVA is suggested by a feature that 
is new this year; the treatment of the old 
Muscle Shoals steam plant,‘!' where the 
TVA evaded nine-tenths of the 
charges. 

Far from showing that “the Govern- 


fixed 


ment agencies themselves have now rec- 
ognized, though somewhat tardily, the 
just criticisms of the yardstick principle, 


TVA (1940) Ontario “Hydro” (1939) 


.. $400,000,000 $321,214,965 
915,637 1,130,000 

Spies $437 $284 
.... 3,834,671,000 5,795,479,615 
soit 2 9.6 18.0 
$8,730,932 $21,900,000 

arervechath 2.18 cents 6.82 cents 
$9.53 $19.38 


as first announced in an _all-too-simple 
form,” as Professor Bonbright says in his 
recent book,* this latest development is a 
truly discouraging sign. It further em- 
phasizes the point which he has previous- 
ly made, namely, that “any simple as- 
sumption that a company which fails to 
reduce its rates to TVA levels is ipso 
facto guilty of overcharging its custom- 
ers should be expressly renounced by the 
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Federal Administration” (Yale Review, 
Vol XXVIII, p 36-49). 
Income Statement — 1940 

The IT'VA like most power enter- 
prises, had a year of record-breaking sales 
and increased revenues. These are shown 
in Table 1. Thanks to its method of cost 
allocation which disregards part of its 
costs and to its relative immunity from 
taxation, the TVA, a little more than 
“broke even” last year and the $6,000,- 
000 deficit accumulated during previous 
years was reduced by a small margin. 

Seven-Year Summary 

The figures shown in Table 2 and 
graphically on the chart, add one more 
year to those regularly published in the 
EEI BuLvetin for some years past!’ 
and bring the history of the T'VA enter- 
prise up to the close of its seventh year. 
To have ‘“‘broken even” on a comparable 
basis with a private company that would 
have paid interest, taxes, and charged at 
least 95 per cent of its construction to 
power, revenues last year would have to 
have been at least $9,142,284 more than 
the $15,285,074 reported by the TVA. 
For the entire seven years since the be- 
ginning of the enterprise, revenues—on 
a correct “yardstick” basis—should have 
been $60% dollars instead of 
$27™% millions actually received. As a 
“vardstick” the TVA was thus only 16 
inches long at the end of its 1940 fiscal 
year, and this without any allowance for 
interest omitted on construction or of the 
gifts made to it in the transfer of the 
Muscle Shoals properties by the War 
Department. 

The questions of taxation, and the 
payment of interest by the TVA have 
been widely debated and merit some fur- 


million 


ther discussion. 
TVA Pays Taxes — But 


“The TVA Act, before its recent amend- 
ment, did not provide for the payment by the 
Authority of taxes; however, Section 13 re- 
quired the payment to the states of Alabama 
and Tennessee of 5 per cent of external sales 
resulting from power generated by hydro 
plants in these states, the payment often be- 
ing referred to as a tax equivalent, although 
not so designated in the Act. This 
amount for the fiscal year 1940 was $527,- 
000; $290,000 having been paid to the state 
of Alabama and $237,000 to the State of 
Tennessee.’ 

“With the increase in the Authority's con- 
struction program and the purchase of power 
systems from private companies, the loss of 
taxes to local and state governments arising 
out of the inability to levy taxes on Federally 
owned properties became a serious problem 
which the Authority was powerless to solve 
without an amendment of the Act. The Nor- 
ris-Sparkman Act, approved by the President 
on June 26, 1940, provided a formula for 
raising the payments, now called tax equiva- 
lents, to states and also counties to a level 
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where the total would be comparable with 
ad valorem and business taxes formerly paid 
when the properties were operated by pri- 


vate owners. ... For the fiscal year 1941, the 
first year affected by the new amendment of 
Section 13, payments by the Authority will 
probably total $1,545,000.” 

If this amendment, which gives a mea- 
sure of local relief, had been in effect in 
the 1940 fiscal year, the TVA would 
have wound up with a deficit of over 
half a million dollars, after interest and 
depreciation. 

The amendment gives no relief of any 
kind to Federal taxpayers and, in any 
case, the taxes paid are very small com- 
pared with the staggering burden which 
private companies now carry and which 
must be included if the TVA is going to 
maintain its fiction of being a “yard- 
stick.” 

Durng the calendar year 1939, the 
private companies in the United States 
paid some $340,000,000 in taxes. On a 
revenue basis, this constituted 16 per 
cent of gross revenues; on the basis of 
fixed capital, it was equivalent to a 
charge of 2.74 per cent on an average 
fixed capital of, say, $12,400,000,000. In 
1940, the private companies paid some 
$405,000,000 in taxes, which represented 
17’ per cent of gross revenues of 3.18 
per cent on an average fixed capital of, 
say, $12,750,000,000. The TVA’s pay- 
ment of $527,593 represents 3.6 per cent 
on its power revenues from 
sales.” On its average power investment 
(according to its own allocation of fixed 
capital) of, say, $163,000,000, this con- 
stitutes only one-third of one per cent, or 
one-ninth of the burden carried by pri- 
vate companies. How valuable is a 
“yardstick” where one important element 
has been shrunk to one-ninth of its cor- 
rect length? 


“outside 


TVA Pays Interest — But 


“Since all interest accrued by the Authority 
has been on bonds issued to provide funds to 
be used primarily in the purchase and re- 
habilitation of developed electric-utility prop- 
erties, such expense has, along with interest 
income, been included in the statement of 
operating results of the power program. 
Funds for construction and operation have 
been obtained from Congressional appropri- 
ations, requiring no return of interest, and 
from operating revenues. The cost of fixed 
assets include no interest during construc- 
tion!’ 


While interest charged to the power 
program in 1940 might be said to consti- 
tute a “token payment” ”) a large sum 
has nevertheless assumed by the 
taxpayers, present and prospective, of the 
United States. On an average power 
investment (according to its own alloca- 
tion of fixed capital) of, say $163,000,- 
000 and at the average annual interest 


been 
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TABLE 2—TVA CUMULATIVE INCOME STATEMENT 








Fiscal Year Preceding Total for7 
June 30,1940 Six Years Years Through 1940 
REVENUES: 
From “Outside Sales” $14,516,948 $10,108,211 $24,625,159 
Interdepartmental 693,097 1,982,434 2,675,531 
Total Power Sales $15,210,045 $12,090,645 $27,300,690 
Other Revenues 75,029 148,879 223,908 
Total Revenues $15,285,074 $12,239,524 $27,524,598 
Operating Expenses er 6,554,142 5,692,078 12,246,220 
Payments to States in Lieu of Taxes 527,593 511,520 1,039,113 
Total $7,081,735 $6,203,598 $13,285,333 
Operating Income (before dep’n) 8,203,339 6,035,926 14,239,265 
Interest paid by Treasury Dept. 4,240,000 6,950,000 11,190,000 
CurRRENT Prorir To U. S. TAxpayers.. $3,963,339 def. $914,074 $3,049,265 
Depreciation (as shown) 3,615,623 5,341,593 8,957,216 


I'VA’s Own ALLOcAT. 
To qualify as a “Yardstick’’, even on 
its own power valuation to the 
above must be added Taxes Lost 


ToTaL GAIN ON 


ActuaL Loss as ‘“YARDSTICK’ — ON 
TVA’s Own ALLOCATION TO Power... 
The TVA, however, greatly under- 
stated the investment in power facil- 
ities;a private company would have 
had to charge 95% of its construc- 
tion to power. A truly comparable 
“vardstick” would therefore, contain 
the additional interest and deprecia- 
tion on this hidden investment. This 
additional amount is 


Torar. Loss AS YARDSTICK IF COST OF 
Dams Hap BEEN ALLOCATED TO Pow- 
ER AS A PowER CoMPANY WOULD 
Have Hap To Have Done 


$347,716 
. $4,290,000 


$3,942,284 


. $5,200,000 


woe. $9,142,284 


loss $6,255,667 loss $5,907,951 


$6,300,000 $10,590,000 


$12,555,667 $16,497,951 


$11,240,000 $16,440,000 


$23,795,667 $32,937,951 








charge on the Federal interest-bearing 
debt of about 2.60 per cent, the actual 
interest during the year was $4,238,000, 
against which the TVA’s report shows 
interest charges of $432,082, or only 
How 
valuable is a “yardstick”? where another 


one-tenth of the accrued amount. 


important element has been shrunk to 
one-tenth of its correct length? 
NOTES 

(1) Due to the extraordinary shortage of 
water, described in the annual report as the 
smallest precipitation in the Val- 
ley in fifty years, every available steam plant 
into service last year. This 
resulted in the more-or-less continuous oper- 
ation of the 60,000 kw steam plant at Wilson 
Dam, said in the to be “reserved for 
national defense.’ This plant was placed in 
operation October 10, 1939, and produced 
221,512,200 kwhr up to the end of the fiscal 
year. Its performance at 58 per cent capac- 
ity factor is extraordinary for a plant stated 
in the report to be in “intermittent opera- 
tion.’ For this energy, the TVA paid the 
out-of-pocket operating expenses only, plus a 
sum of $50,932 as “rental.” The plant cost 
$12,326,392 to build. On this amount, inter- 
est and depreciation total at least $500,000 
during the 8 2/3 months that it was operated, 
leaving $450,000 as an additional present 


Tennessee 


was pressed 


report 


that the taxpayers of the United States have 
made to the TVA. 

“Among the properties conveyed to the 
Authority on June 16, 1933, here was also a 
60,000 kw steam plant completed in 1919 and 
having a reported original cost to the War 
Department of $12,326,392. This plant is, 
however, part of the national-defense prop- 
erties which the authority is required by the 
TVA Act to maintain in standby condition. 

Since the entire capacity of this plant 
can be called upon by the War Department 
for national-defense purposes, it has not been 
reflected in the Authority’s accounts, but the 
Authority has adopted a tentative policy of 
charging power expenses for the interrupti- 
ble use of the plant at the rate of $10,000 
per month wile actually in use... . 1 A total 
of $50,932 for the year.”.—(TVA Annual Re- 
port for the fiscal year ended June 30, 1940. 
Financial Statements, page 11). 

This 60,000 kw plant cost $12,326,392 and 
delivered 221,512,200 kwhrs; or the equiva- 
lent of 3691.8 hours operation at rated capac- 
ity. 3691.8 hours is 153.82 days, or 5.0932 
months which, at $10,000 per month is $50,- 
932—truly an original method of computing 
charges. 

(2) “Hidden Cost at Muscle Shoals,” EEI 
BULLETIN, July, 1936. “Five Years of TVA,” 
EEI Butuetin, January, 1939. “The Tread- 
mill of Debt,” EEI Butvetin, January, 1940. 

(3) The method of computation of the 
several omitted items in the TVA financial 

(Continued on page 36) 
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Results of ‘Transformer Vibration ‘Tests 


Size 1 T-crossarm hanger and kicker found entirely adequate for use with largest size EEI-NEMA 
standard distribution transformers designed for 12-inch pole bolt spacing 


HE EEI-NEMA Joint Commit- 

tee on Standards for Distribution 

Transformers recently conducted 
a series of tests to determine the vibra- 
tion characteristics of various types of 
transformer mountings. ‘These tests, 
which were arranged and carried out 
by personnel of Consumers Power Com- 
pany, had four specific objectives, 
namely: 

A—To determine the adequacy of the 
EEI-NEMA Size 1, T-Crossarm Hang- 
er when used with the largest EEI- 
NEMA Standard ‘Transformers de- 
signed for 12-inch mounting bolt spac- 
ing. 

B—To determine if the Size 2, T- 
Crossarm Hanger should be used in 
place of Size | for the above transformer 
ratings. 

C—To observe and measure the lat- 
eral vibration of EEI-NEMA standard 
transformers mounted on 
Hangers as compared to conventional 
transformers on hanger irons. 

D—To observe and measure vibration 
of EEI-NEMA standard transformers 
bolted directly to the pole. 

The transformers used for the tests 


T-Crossarm 


were one 15-kva, 7200-volt EEI- 
NEMA standard unit; one 25-kva, 


2400/4800 volt EEI-NEMA standard 
unit; one 15-kva, 2400/4800 volt con- 
ventional unit. 

Other test equipment consisted of two 
class 4, cedar poles set 6 to 7 feet in the 
ground, one Esterline-Angus motor op- 
erated recording meter arranged to re- 
cord vibration, as shown in Fig. 1, and 
other equipment, as shown in Figs. 2, 3 
and 4. 

Test Procedure 

A direct side pull is exerted on the 
transformer, then suddenly released by 
cutting the wire as shown in Fig. 3. 
Simultaneously with cutting the wire, 
the motor-driven graphic chart is re- 
leased and the transformer side vibra- 
tion is recorded on the chart through a 
system of levers. (See Fig. 1.) Similar 
tests have recording device arranged to 
obtain pole and crossarm vibration. Dif- 


ferences in curves show vibration of 


transformer relative to its supporting 
device. 


Test CONDITIONS 
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DIRECT POLE MOUNTING 


*Pounds 
Pressure 
per Square fEquiv- 
Foot for alent 
; 40 Pounds Wind 
Transformer Mounting A B C Area Side Pull Velocity 
1 Crossarm 18” 32” 18 27’ 4 sq/ft 15 60 mi/hr 
15 kva 7200 
EEI-NEMA 
2 Crossarm az” 42” 17.5’ 26” 4.96 sq/ft 12 55 mi/hr 
25 kva 2400/4800 
EEI-NEMA 
2 Bolted 17” 42” 13” 21.5 4.96 sq/ft 13 58 mi/hr 
25 kva 2400/4800 Direct 
EEI-NEMA 
3 Crossarm 13.5” 30 11.75” 18.5 2.81 sq/ft 22 75 mi/hr 
15 kva 2400/4800 / 
Conven. 
D 
*40 XK —. +Pounds per square foot = .004V*. 
_ 
area 


A 40-pound side pull was used in 
each case. The test conditions there- 
fore result in vibrations approximately 
the same as those resulting from a wind 
having a velocity shown in the last col- 
umn of the above tabulation. 


Analysis of Tests 


1. All of the charts indicate rapid 
damping of the vibrations, the total 
length of the chart representing approxi- 
mately 161% seconds. 

2. A study of Charts F, L, O and R, 


which represent the super-imposition of 





charts measuring total vibration and 
charts measuring pole and crossarm vi- 
bration under the same conditions, shows 
that a relatively large percentage of the 
vibration is absorbed by the pole and 
crossarm structure, thereby relieving vi- 
bration strains on the transformer sup- 
port lugs and on the hangers and kickers. 
3. Comparison of charts shows that 
with the 15-kva, 7200-volt EEI-NEMA 
unit there is practically no difference in 
vibration intensity between the size 1 
and size 2 hangers and kickers. 
4. Comparing Charts D, E with J and 













volts, EEI-NEMA transformer, side pull 40 lbs. 
Size 1 hanger and kicker. 
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Chart D = Total vibration with 25 kva, 2400/4800 
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Chart EB - Pole and crossarm vibration with 25 
kva, 2400/4800 volt, HEI-NEMA transformer, side 
pull 40 lbs. Size 1 hanger and kicker. 
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Chart F - Shows Chart D and E super-imposed. 


Chart J - Total vibratio 
volt, EEI-NEMA transformer, side pull 40 lbs. 
Size 2 hanger and kicker. 


n with 25 kva, 2400/4800 
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Chart K - Pole and crossarm vibration with 25 


pull 40 lbs. Size 2 hanger and kicker. 


kva, 2400/4800 volt, EEI-NEMA transformer, side 
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Chart L = Shows Chart J and K super~‘imposed. 
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- Total vibration with 15 kva, 2400/4800 
volt, conventional transformer, side-pull 40 lbs. 
Conventional suspension hooks and wooden kicker, 






and crossarm vibration with 15 


Chart N = Pole 


kva, 2400/4800 volt, conventional transformer, 
side-pull 40 lbs. Convention suspension hooks 
and wooden kicker. 





Chart 0 - Shows Chart M and N super-imposed. 






Chart P = Total vibration with 25 kva, 2400/4800 
volt, EEI-NEMA transformer bolted directly to 
the pole. Side pull 40 lbs. 
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Chart Q- Pole and crossarm vibration with 25 
kva, 2400/4800 volt, EEI-NEMA transformer 
bolted directly to the pole. Side pull 40 
lbs. 
























































Wine 
H+. 
‘Mane, 
hh 


i 
ns 
I — ....-- CHART Q 
(SS =_ S—]EE_S_—>_ Ss 


Chart R = Shows Chart P and Chart Q super-imposed 
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Test 
Number 
iz 


20 


22 


23, 24 


Data on TESTS 





Chart 


A 


B* 


moo 


* 


A 


P 
Q 


Trans- 
former 


1 


1 


nN 


nN 


w 


ve 


NN 


Mounting 

Size 1 T-hanger and 
kicker. 

Size 1 T-hanger and 
kicker. 

Size 1 T-hanger and 
kicker. 

Size 1 T-hanger and 
kicker. 

Size 2 T-hanger and 
kicker. 

Size 2 T-hanger and 
kicker. 

Size 2 T-hanger and 
kicker. 

Size 2 T-hanger and 
kicker. 

Conventional hanger 
and kicker. ; 

Conventional hanger 
and kicker. 

Bolted to Pole. 

Bolted to Pole. 


*These charts and figures omitted owing to lack of space. 
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Fig. 1—Test Set-Up for Total Vibration. 15-kva 7200-volt “EEI-NEMA” 








Standard Transformer Mounted with Size 2 Hanger and Kicker. 
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K shows a greater intensity of total 
vibration between size 1 and size 2 hang- 
ers and kickers with the 25-kva 
2400/4800 volt-EEI-NEMA unit. The 
pole and crossarm vibration is approxi- 
mately the same, indicating that for this 
rating the size 2 hanger and kicker 
would reduce the total vibration. How- 
ever, the amplitude of the vibration of 
this transformer with the size 1 hanger 
and kicker compares favorably with the 
15-kva, 7200-volt EEI-NEMA unit 
with either size 1 or size 2 hangers. 
Therefore, no justification is established 
for using the larger and more expensive 
hanging arrangement. 

5. The conventional transformer with 
conventional hanger and kicker shows 
(Charts M and N) a small vibration 
amplitude, quickly damped. However, 
as a comparative test this must be dis- 
counted as the transformer’s rating is 
15 kva, 2400/4800 volts and its per- 
formance is compared with a 25-kva 
EEI-NEMA unit of the same voltage. 

6. Charts P, Q and R are particularly 
interesting as they show the small ampli- 
tude of vibration and the quick damping 
of the 25-kva, 2400/4800-volt EEI- 
NEMA unit bolted directly to the pole. 
Both amplitude and damping approxi- 
mate the results obtained from the best 
combinations obtained in the remaining 
tests. It was interesting also to note 
the ease with which the linemen were 
able to bolt this unit to the pole and 
their enthusiasm about this method of 
mounting compared to the crossarm 
methods. (See Fig. 2.) 


Conclusions 

A. Size 1 T-crossarm hanger and 
kicker are entirely adequate from vibra- 
tion standpoint for use with largest size 
of EEI-NEMA standard distribution 
transformers designed for 12-inch pole 
bolt spacing. 

B. The additional expense of using 
size 2 T-crossarm hanger and kicker on 
transformers designed for 12-inch bolt 
spacing is not warranted. 

C. Part of the vibration recorded is 
due to pole and crossarm vibration which 
appears within practical limits to be in- 
dependent of the size of the hanger 
and kicker used. 

D. The vibration of the EEI-NEMA 
standard transformers bolted directly to 
the pole is moderate in magnitude and 
quickly damped. This arrangement also 
represents the most economical one to 
purchase, the easiest and quickest to in- 
stall, and the most attractive in appear- 


ance. 
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with Size 1 Hanger and Kicker. 


Fig. 2—Test Set-Up for Total Vibration. 


25-kva 


2400/4800-volt “EEI-NEMA” 
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Fig. 4—Releasing 40-lb Pull for Measuring Pole and Crossarm Vibration on 15-kva 7200-V olt “EEI- 
NEMA” Standard Transformer, Mounted with Size 1 Hanger and Kicker. 





Fig. 3—Releasing 40-lb Pull for Measuring Pole and Crossarm Vibration 
on 25-kva 2400/4800-volt “EEI-NEMA” Standard Transformer Mounted 
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Street Lighting in Kansas City 


A Series System 
By C. C. Cornelius 


Superintendent, Overhead System, Kansas City Power & Light Company 


A paper presented at Transmission and Distribution Committee Meeting, Atlanta, Ga., 


HIS discussion is confined to a 

description and operating features 

of the series system of street light- 
ing used in Kansas City, Mo. It is not 
claimed that this system is a completely 
modern one, as it should be remembered 
the primary design was 20 years ago. 
During this period, a mass of experience 
has become available and it is thought 
that a presentation of the main features 
of the system with comments on the good 
and bad points, as well as some operat- 
ing results, may be of interest to those 
who have street lighting problems. 

There are numerous advantages and 
disadvantages with either a multiple 
or a series system. An outline and 
general comparison of the various fac- 
tors involved in the two schemes is 
being prepared for ‘a report on the 
subject of “Street Lighting Supply” 
by the Street Lighting Subcommittee, 
so in this paper no attempt will be 
made to cover these various factors, and 
no extended comparison will be made of 
one system with another, although a 
few comparative figures will be given. 
The description of the parts of the sys- 
tem will progress from the substation 
out. 

The population of Kansas City is 
400,000 covering an area within the 
city limits of 59.63 square miles. This 
story covers this area only. The city 
blocks are laid out in general 330 feet 
east and west and 660 feet north and 
south, however the newer residential sec- 
tions deviate from this quite widely. 
The streets total 999 miles of which 
113.8 miles are boulevards. One hun- 
dred two miles of these boulevards are 
systematically lighted as are 52 miles of 
traficways. 

The Kansas City Power & Light 
Company has always owned and oper- 
ated all street lighting except some gas 
lamps, a very few of which are still in 
operation. 

In 1918, street lighting in Kansas 
City consisted of 270 arcs and 3374 
tungsten lights. By 1920 all arc lights 
had been eliminated. There remained 


Oct. 14-16, 1940 


one new multiple circuit and the old 
multiple five-light cluster fixtures in the 
commercial area supplied from the d-c 
underground network and controlled by 
a system of pilot wires and cascading 
relays, and the outlying series system 
supplied by rectifiers and station type 
constant current transformers, in addi- 
tion to a few multiple circuits at various 
outlying points. 

In 1921, a program was started to 
extend and improve the street illumina- 
tion for the downtown commercial area 
and to develop a systematic scheme for 
lighting traficways and boulevards. Con- 
templating a large increase in number 
and size of lamps as well as of lighting 
load, a decision was made in the type 
of street lighting system to be used. The 
multiple system in the downtown area 
was eliminated in favor of a series sys- 
tem, and the primary feeder supply was 
changed to separate street lighting feed- 
ers. Substation type constant current 
regulators and mercury arc rectifiers 
were eliminated in favor of outdoor pole 
type regulators. The control of prac- 
tically all street lighting was accom- 
plished by switching the feeders at the 
substations, controlled by time clocks. 


Choice of System 
The decision on which the extension 
of the series system was based was the 
result of several factors: 


1. The general operating characteristics of 
series lamps as compared to multiple lamps 
are well known and will not be discussed 
here. The fact that the efficiency for series 
lamps is somewhat better than for multiple 
and that the light output remains more con- 
stant throughout the life of the lamp, better 
light distribution, etc., was one factor in- 
fluencing the decision. 

2. Calculations showed that for scattered 
lamps on general residential lighting, con- 
sisting of gooseneck and mast arm installa- 
tions, a multiple system would show an an- 
nual operating cost, including fixed charges, 
something less than the series supply. 

Calculations showed however for lighting 
on commercial streets with brackets on trolley 
poles the annual operating cost, including 
fixed charges, were in favor of the series 
system by a much larger figure. Knowing 
that the commercial street lighting by over- 
head circuit lamps alone would exceed in 
number the scattered residential lamps, it 


was realized that the series system was the 
most economical for the lamps supplied from 
overhead circuits. 

3. The layout of the interconnected boule- 
vard system in Kansas City includes wide 
parkways on either side of the street and 
double roadways in many places. In parks, 
winding driveways deviate considerable dis- 
tances from the edges of the park. (Fig. No. 
1.) A multiple system was found to be im- 
practical unless considerable underground 
extension of primary mains and underground 
transformer vaults were used. Overhead 
wires or wood poles are not permitted along 
the boulevards or in the parks. A multiple 
system was not economical for the major 
portion of the lights to be supplied by under- 
ground circuits because of the exceedingly 
long secondary feeds and consequently larger 
cables that would have been required. 

4. The decision to use series circuits was 
not based entirely upon theoretical calcula- 
tions and estimates, but to some extent upon 
practical experience. At the start of the pro- 
gram in 1921 one important street (Baltimore 
Avenue, without trolley poles or street car 
lines), through the downtown area, had been 
lighted with boulevard type standards sup- 
plied by multiple underground secondary 
cables. 

The circuits had been laid out for 2500 
lumen lamps, and the 1921 program pro- 
vided that these be changed to lamps of 6000 
lumens. 

The cables were of insufficient capacity to 
handle the larger lamp sizes, and the prob- 
lem was solved temporarily by splitting up 
the circuits and converting the cables to small 
series circuits fed through SL type trans- 
formers. This experience proved to us that 
the multiple system was not so flexible when 
considering additions on the underground 
system either in numbers or in sizes of lamps. 
This was later verified in 1930 when the 
situation again changed. Two blocks of this 
street were included in the high intensity dis- 
trict that was being inaugurated. The de- 
velopment required that two 15000 lumen 
lamps be installed per post in place of the 
one 6000 lumen per post. This made it neces- 
sary to eliminate the original cable in the 
two-block area and install high voltage series 
cable to provide proper capacity. With a 
series system the construction necessary for 
such changes consists of pushing additional 
street crossing cables to divide the circuits 
and to install new trunk cables to the near- 
est alley location to a new transformer. A 
larger transformer would also accomplish 
the same purpose. 


During the last 20 years we have 
experienced numerous cases where ad- 
ditional lamps and additional wattage 
lamps have been installed. Seldom have 
either number or sizes of lamps been re- 
duced. We are very optimistic about 
the future in that street lighting intensi- 
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ties will be increased, because they are 
still much too low. Flexibility for future 
increases in number of lamps and load 
is an important point in the choice of 
system. 

It would have been possible to employ 
a combination of multiple system for 
scattered lamps in the residential areas 
with a series system for traficways and 
boulevards, however this presented an 
obstacle to flexibility. With one series 
system we are able to combine scattered 
lamps for residential districts, traficway 
lamps on trolley poles, and underground 
lamps for boulevards, on to the same 
circuits where desirable. This would 
not be possible with a combination of 
two types of systems. Two systems 
would also require double the num- 
ber of stock items for replacement and 
repair, and standardization would be 
much more difficult. 

At present the street lighting system is 
composed of a total of 14,151 lamps 
with sizes and type of circuit as follows: 








Fed From 
U. G. Cables O.H.Cts. Total 
15,000 lumen lamps __ 160 382 542 
10,000 sos * 45 80 125 
6,000 "- i 1,041 242 1,283 
4,000 ™ - 3,874 2,776 6,650 
2,500 - - 429 4,980 5,409 
1,000 “ - 16 126 142 
Total 5,565 8,586 
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Two hundred and forty-two series 
circuits supply these lamps, which repre- 
sent a total of 3622 kw, or 3145 kw of 


actual lamp load. 


Primary Circuit Feeder Supply 

Six 4-wire, 2300/4000 volt unregu- 
lated circuits radiate from separate sub- 
stations for the primary feed to the series 
circuits, controlled by time clocks and 
switched by primary oil circuit breakers. 
(Fig. No. 2.) Seven of the outlying 
series circuits are fed from distribution 
mains; five are controlled by time 
switches and two are cascade controlled 
by magnetic switches from other series 
circuits. 

The total burning hours per year of 
street lighting is slightly over 4000, and 
the load factor on these feeder circuits 
is therefore 45 per cent. This load fac- 
tor is equal to and greater than most 
of the distribution feeders supplying resi- 
dential loads. There is, therefore, no 
duplication of primary street lighting 
feeders with general distribution feeders. 

The space and equipment required at 
the substation for non-regulated street 
lighting feeder positions, represent less 
substation cost than do the regulated 
feeders used for general distribution. 
Station regulators are not required as 
the constant current transformers com- 
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pensate for line drop from station to 
transformer. The substation cost of 
street lighting feeder is $5.00 per kw 
less than the cost of general distribution 
feeder. This is equivalent to a saving 
of 14 cents per lamp in annual fixed 
charges. 

With separate primary feeder supply 
there is some duplication of wire, and if 
a comparison is to be made with a mul- 
tiple system, the feet of wire per lamp 
should also include the footage of wire 
required for duplicate mains of the pri- 
mary supply. By duplicate mains is 
meant those necessary to supply the 
transformers in sections of line where 
distribution mains exist and which would 
not be required by a multiple system. 
In our case this amounts to 545,875 feet 
of additional wire, or to an additional 
39 feet of wire per lamp. 

The amount of primary feeder trunks 
would be the same whether series or 
multiple systems are used. In our case it 
amounts to a total of 140,000 feet of 
one wire or approximately 10 feet of 
wire per lamp. 

Emergency switching points between 
the street lighting feeders and the regu- 
lar distribution feeders are made at con- 
venient points through pole type oil cir- 
cuit breakers, or through fuse disconnect 
devices. 
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Fig. 3 


In the light industrial and commercial 
area immediately adjacent to the down- 
town business district the distribution 
feeders have a predominant day peak. 
In such areas considerable advantage can 
be gained by combining street lighting 
and general distribution loads on the 
same distribution feeders. This would 
be common to either a series or a mul- 
tiple system, however in our case on 
account of traffic volume the control 
would need to be changed to carrier 
current. Time clocks would be unsatis- 
factory because of difficulty in keeping 
clocks adjusted, and assuring that all 
lights come on and go off together. 


Transformer Supply: Constant Current 
Regulators 

‘Twenty-kw pole-type C.C. type trans- 
formers were decided upon because 
they were the largest for easy installa- 
tion on poles, and the voltage compared 
favorably with 4 kv distribution. Two 
hundred and six series RO type con- 
stant current regulators, 24 ROC type 
regulators, are connected to the street 
lighting primary feeders. Twelve series 
circuits are connected directly through 
10 ampere S & C fuses to the primary 
street lighting feeder mains. One mono- 
cyclic square transformer is connected 
to distribution mains controlled by time 
switch. These supply the major portion 
of the street lighting system. 

RO and ROC type transformers are 
installed on poles or racks in alleys in 
and adjacent to the downtown business 
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Fig. 4 
area. (Fig. No. 3.) The majority of 
the installations in the residential areas 
are located in the rear of retail business 
houses, and those installations that are 
required in the strictly residential area 
are located generally in property lines 
well away from the streets, and such 
are chosen so that they will be as incon- 
spicuous as possible. (Fig. No. 4.) 

The constant current type of trans- 
former has the disadvantage of higher 
cost when compared to distribution 
transformers used for multiple lighting. 
Such comparison should be made with 
equal power factors. The ROC type of 
transformer costs $31.50 per kw in the 
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Fig. 6 


20-kw size, while the average cost per 
kw of distribution transformers is on 
the order of $8.50 to $10 per kva. This 
is an average cost of transformer capac- 
ity for the series system, approximately 
three times that for the multiple system. 

For our system, totaling 4600 kva 
of street lighting transformers, the in- 
crease in investment, as compared to 
regular distribution transformers, in- 
creases the annual fixed charges by 64 
cents per lamp. 

It should not be overlooked that actu- 
ally about 16.5 kw of actual lamp load, 
where IL compensators are used, can 
be carried on a 20-kw RO transformer. 
This is a ratio of 121 per cent trans- 
former capacity to load as compared to 
not less than 125 per cent ratio for load- 
ing on distribution transformers as an 
average on the best systems, and no ad- 
vantage or disadvantage is apparent on 
this point. 

The maintenance cost on the movable 
coil type of constant current type of 
regulator is 18 per cent higher in our 
case than for the regular distribution 
transformer. For the old type of regu- 
lators it was found that they needed to 
be brought into the shop for tightening 
and overhauling on a schedule of ap- 
proximately six years. The newer types 
with ball bearings and other improve- 
ments have eliminated most of this vi- 
bration difficulty. On account of the 
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Fig. 7 


larger load factors oil sludging has been 
found to be greater in the series regu- 
lator than in distribution transformers. 

The mono-cyclic square transformer 
in service is on an experimental basis 
and has operated since August, 1938, 
supplying a typical boulevard series un- 
derground cable circuit. The circuit has 
49-4000 lumen lamps connected through 
type IL transformers. The transformer 
has taps for proper current adjustment 
since the series current varies directly 
as the applied voltage. The transformer 
is connected to a regulated distribution 
feeder and is controlled by a time switch. 
(Figs. No. 5 and No. 6.) 

There have been no blown fuses on 
the MC transformer, and there have 
been no primary outages other than in- 
stantaneous relay and reclosure of the 
primary feeder. The transformer has 
been fed from three different primary 
feeders due to reconstruction conditions 
involving a new substation. 

The record of replacement of lamps 
shows 97 for a 20-month period of op- 
eration as compared to replacement of 
99 lamps during the prior 19-month 
period when an RO type of transformer 
was used. This average life for lamps is 
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3340 hours as compared to the general 
system average of 2350 hours for lamps 
of the 4000 lumen size. Close adjust- 
ment of series current is not as easy as 
it is with the RO transformer and the 
longer lamp life is attributed to lower 
average series current values. 

Extended laboratory tests have been 
made with the MC 
time and space does not permit discussion 
here. Current tests have been made in 
the field 
which showed a maximum current range 


transformer, but 


through the burning period 


on the series circuit of from 100 per cent 
to 105 per cent amperes, due, of course, 
to the regulation of the primary supply. 

Tests show harmonics are introduced 
in the secondary voltage and current of 
the MC number 
of lamps are out and where type IL 
transformers are used. It was thought 
this might reduce the life of lamps, but 
operation to date does not indicate such 
will be the case. 

While it is too early to say that this 
device has proven itself, it does appear 


transformer when a 


that it has some merits on systems where 
the primary voltage is regulated. It has 
possibilities of being a piece of equip- 
ment less costly to maintain and also 





that of reducing the large spread in costs 
between street lighting and ordinary 
distribution transformers. 

Boulevard and Trafiicway Circuits 


Fig. No. 7 the coordinated 
layout covering all important streets. 


shows 


Underground series cables are single 
conductor, No. 8 Cu., with 16/64 inches 
paper, lead sheath, over which are three 
layers of saturated jute covering. The 
cables are buried in trenches in the park- 
way about 18 inches deep and back filled 
with no protection. The total 
number of lamps so supplied is 5565 as 
shown in table on page 22. Fig. No. 8. 
shows operating map of a typical circuit. 

The underground system is not con- 
fined to boulevards. There is an increas- 
ing tendency to extend the series under- 
ground circuits into the residential dis- 
tricts. At present there are 218—2500 
lumen lamps and 126—4000 lumen 
lamps on underground street circuits in 
two main residential districts. 

Of the total number of 15,000 lumen 
and 10,000 lumen lamp sizes, 461 and 
44 respectively constitute twin units, 
each lamp fed by a separate series cir- 
cuit ; one lamp per post burning all night 
and one lamp burning until 1:00 A.M. 
The 1:00 A.M. circuit is controlled by 
a time clock. 


other 


Cast iron ornamental posts with ala- 
baster rippled globes are used for both 
single and twin units. (Figs. No. 9 and 
No. 10.) All lamps supplied by under- 
ground cables are connected 
through IL type transformers with cut- 
out type disconnect mounted in the base 
of the posts. The film ordinarily used 
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Fig. 9 


in series cutouts between the male prongs 
is replaced with a small circular porce- 
lain spacer. 

The additional cost of compensators 
and the loss in efficiency is, we feel, not 
as important as the hazard presented by 
the exposed cable when lamp 
standards are broken. We have an aver- 
age of 110 standards broken each year 
by automobiles. If we carried the series 
circuit up to the lamp we would prob- 
ably be paying the reckless driver for 
breaking lamp posts instead of collecting 
replacement costs from him. 

The distance of light center from the 
base varies according to the candle pow- 
er and range from 11 feet on 2500 lu- 
men sizes up to 20 feet for the larger 
Rates are set up on the basis of 
size and spacing of lamps, and_ also 
whether trenching is required in con- 
crete or The lamp spacings are 
generally 200 feet on each side of street, 
Fig. 


shows typical post and lamp 


series 


sizes. 


sod. 


and opposite lamps are staggered. 
No. 11 
mounting used at present on viaducts. 

The amount of single conductor series 
underground cable totals 1,178,737. feet, 
or 223 miles, which is an average of 210 
feet of cable per lamp. 

Overhead circuits on trolley poles sup- 
ply bracket mounted lamps with ala- 
baster ripple globes through IL type 
transformers and cutout type disconnects 
mounted on the post above the lamp. IL 
transformers are used on all lamps in 
ornamental type brackets. Internal wir- 
ing through pole and bracket is used. 
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Additional losses are offset by less chance 
of series circuit grounds and _ higher 
maintenance, and possible hazards to the 
public. The number of these lamps to- 
tal 3480, as shown in the first four items 
under “Overhead Circuits” in the table. 
Fig. No. 12 shows operating map of typ- 
ical circuit. 

These lamps are mounted with light 
centers 14+ feet 6 inches above the base 
for 4000 and 6000 lumens, and 20 feet 
for the 10,000 and 15,000 lumen lamps. 
(Fig. No. 13.) 





Page 25 





Fig. 11 


Scattered Lamps: Residential Areas 


Scattered and residential lamps total 
5094 and are composed entirely of 2500 
lumen lamps with some 50—6000 lumen 
lamps at railroad crossings, as shown in 
last two items under “Overhead Cir- 
cuits” in the table. Fig. No. 14 shows 
operating map of a typical circuit. 

The 2500 lumen lamps operate at 6.6 
amperes mounted with film cutout in 
standard metal and porcelain series head, 
and with 20 inch radial wave reflectors. 
The 6000 lumen lamps operate through 





Fig. 12 
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Fig. 13 


compensator at 20 amperes. Most of 
the 2500 lumen lamps are mounted on 
3 foot gooseneck brackets on wood pole 
at one corner of street intersections. 
(Fig. No. 15.) The 6000 lumen lamps 
of this type and a very small percentage 
of the 2500 lumen lamps are mounted 
on mast arm fixtures. (Fig. No. 16.) 
Mid-lock lights are not now extensive, 
but the number is expected to increase. 
A small number of scattered lamps is 
supplied by multiple circuits controlled 
by time switch. 

The feet of overhead wire based on 
recent inventory show 756 miles of series 
circuit which represents an average of 
477 feet of wire per lamp. This rather 
low figure is due to the extensive traffic- 
way light system on trolley poles where 
much of such lighting employs lamps on 
every pole or every other pole located 
approximately 100 feet apart. A check- 
up of typical residential circuits supply- 
ing only 2500 lumen units shows an 
average feet of wire per lamp of ap- 
proximately 625. When the common 
ground return on the primary feeders 
is completed, this figure will be mate- 
rially reduced. 


Operation and Maintenance 


On each RO and ROC type trans- 
former, a check is made with ammeter, 
and current adjustment is made if found 
necessary about two times each year. 
The underground cables are meggered 
on an average of every three months. 
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Fig. 


This work is done by two troublemen 
with truck and comprises fill-in work 
while they are waiting for trouble calls. 
In 1939 the cost for inspecting and ad- 
justing was 12% cents per kw per year, 
and the cost for transformer mainte- 
nance was 15 cents per kw per year. 
Two men, each with a light truck, pa- 
trol the boulevard and trafficway light- 
ing system at night, working five nights 
per week. The commercial area lights 


are covered each night and the remainder 
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are covered approximately every two 
days. This patrol includes scheduled re- 
placement of dim and black lamps. The 
district troublemen, operating singly in 
cars, patrol the residential series circuits ; 
work being done each night in their 
spare time while waiting for trouble 
calls. These circuits are covered every 
two weeks. All men replace broken and 
burned out lights as found on patrol. 
Night work has the advantage of easier 
spotting of bad lamps, and the lighter 
traffic facilitates the work as compared 
to day operations. The annual patrol ex- 
pense is $1.17 per lamp. 
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Fig. 


Two tower trucks, each with two 
men, are employed five days per week 
washing glassware on boulevard and 
trafhieway lights. (Figs. No. 17 and No. 
18.) The downtown business area is 
covered every 30 to 45 days. Lamps on 
viaducts and over railroad tracks are 
washed every 15 days, and boulevard 
and trafhcway lights outside of the 
downtown area are every 90 
days. The average cost for globe wash- 
ing is 31 cents per unit. 

It should inferred that the 
rather extensive procedure of patrol and 
maintenance is necessary simply because 
of the type of system. The plan is based 
on the kind of service that is desired to 
be rendered, and such would be the case 
regardless of the type of system. 

All lamps used are of the 2000 hour 


covered 


not be 





non-group replacement type. The actual 
average lamp life being obtained (based 


on actual burning hours) which includes 


burnouts and breakages, is as follows: 


15,000 lumens 2,708 hours 


10,000 7 2,150 
6,000 - 2,460 “ 
4,000 2,350 * 
2,500 1,600 “ 
1,000 1,900 


For the 2500 lumen lamps the mali- 


cious breakage amounts to approximate- 
ly the same number as do burnouts, and 
for the 4000 lumen lamps the breakage 
amounts to approximately 18 per cent 
of the burnouts. Breakage on the larger 
sizes is small. 

The scheme of group replacement of 
lamps is not used, however we do have 
a schedule calling for replacement of 
1440 “‘slumpers”’ or blackened lamps per 
month. Records approximately 
1000 actually replaced. The total out- 
age in lamp hours per month, compared 
to lamp hours per month of burning 
schedule, gives an average outage of .13 


show 


of scheduled hours, which is 
for lamp operation only. Breakages of 
glassware on all ornamental units aver- 


per cent 


age 34.6 per cent per year. 
Summarizing outages due to all trou- 
bles on primary feeders, street lighting 
transformers, series circuits, cutouts, 
brackets, mast arms, etc., we arrive at 
the insignificant figure of 0.016 per cent 
for scheduled lamp hours lost. 
Referring to the 12 brightway cir- 
cuits mentioned above as being operated 
directly from the primary mains through 
S & C fuses. This is possible only by 
connecting the proper number of lamps 
in the circuit and can be employed only 
on circuits that have all lamps fed 
through type II. transformers. Since 





Page 27 


the reactance of an IL transformer is 
greater on open circuit, lamps out of 
the circuit will have the effect of cut- 
ting down the series current which 
would not be the case with lamps oper- 
ated without compensators. The only 
other requirement is that the insulation 
in the circuit be sufficient to withstand 
the voltage to ground. We experience 
a few wet weather grounds at cutouts 
which blow the fuse where the series 
circuit connects to the primary. To pro- 
vide for such difficulties, an RO type 
transformer is installed at points from 
which several of these circuits radiate. 
(Fig. No. 19.) In case a ground de- 
velops on one of the series circuit, the 
transformer is connected to the circuit 
until the ground is cleared and the cir- 
cuit is put back into normal operation. 
No difficulty has been experienced from 
any other trouble in operating under this 
scheme. 

Quite often only one side of a boule- 
vard has been lighted, although it is 
known that both sides will be lighted 
eventually. To prevent premature cable 
expense, grounding each end and operat- 
ing the circuit through such grounded 
return has been employed with success; 
the only difficulty encountered is fre- 
quent salting of such driven grounds. 

The underground cables are in very 
good condition after an average life of 
over 15 years. Most of the jute cover- 
ing is gone, however. Very little trou- 
ble has been experienced on this cable ex- 
cept 200 to 300 cuts per year by plumbers 
and excavators. Since damage costs are 


Continued on page 38) 
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Comments Requested by E.E.I. on Proposed 


New Circuit Breaker Standards 
By H. R. Summerhayes and G. S. Lunge 


Chairman and Secretary, respectively, of ASA Sectional Committee on Power Switchgear (C37) 


HE new proposed Standard for 

A-C Power Circuit Breakers is the 

third to be completed by the ASA 
Sectional Committee on Power Switch- 
gear. This committee previously sub- 
mitted to the American Standards Asso- 
ciation the American Standards on 
Relays Associated with Power Switch- 
gear (C37.1-1937) and on Automatic 
Stations (C37.2-1937). Because of the 
large amount of new material repre- 
sénted by the proposed American Recom- 
mended Practices (C37.5 through 
C37.9, inclusive) included in the pres- 
ent document on circuit breakers, it is 
now being published for one year of trial 
in use before being submitted to the 
American Standards Association for final 
approval. 

What It Covers 

A-C power circuit breakers are de- 
fined, for the purposes of this proposed 
standard, as comprising such of the fol- 
lowing as have rated voltages higher 
than 600 volts: 

(a) Oil circuit breakers 

(b) Circuit breakers using liquids other 

than oil 

(c) Air circuit breakers. 

Thus, virtually all oil circuit breakers 
(except such few as may be built for ser- 
vice only at voltages of 600 volts or less) 
are covered. In addition, high-voltage 
a-c circuit breakers of oil-less types (e.g., 
air circuit breakers, and breakers using 
liquids other than oil) are governed by 
this proposed standard, which is the first 
in this country to include all such break- 
ers in its scope. 

Though long in use in Europe, oil- 
less circuit breakers have only recently 
found extensive use in this country. This 
is due partly to the better operating rec- 
ord of oil circuit breakers of American 
manufacture, as compared with Euro- 
pean oil circuit breakers. In part it is 
due to other causes. For instance, it is 
understood that in Germany high insur- 
ance rates on buildings containing oil 
circuit breakers provided a strong incen- 
tive for the introduction of circuit break- 


* The letters CO signify the successive operations 
of the breaker: Closing; Opening. 


ers without oil. The more recent intro- 
duction of oil-less circuit breakers in this 
country is probably also partly due to the 
fact that European designs were not al- 
ways suitable for American ratings and 
operating conditions, so that extensive 
new development had to be undertaken 
here. 
Brief History of This Standard 

This project formed part of the orig- 
inal scope of the Sectional Committee on 
Power Switchgear, and work on it dates 
from the first meeting of the committee 
in October, 1933. At that time the Oc- 
tober, 1925, edition of the AIEE Stand- 
ard (No. 19) for Oil Circuit Breakers 
was the latest available standard for 
tests and performance of this class of 
equipment. 

During the next four and one-half 
years AIEE Standard No. 19 was in 
process of revision, necessitating several 
successive corresponding revisions of the 
proposed American Standard (C37.4). 
During this period the influence of draft 
standard C37.4 on the progressive revi- 
sion of AIEE Standard No. 19 and on 
the formulation of the international 
standard for a-c circuit breakers (pub- 
lished in 1937 as IEC publication No. 
56) was very pronounced. Thus the 
April, 1938, edition of AIEE Standard 
No. 19 contained various new features 
(such as recovery voltage definitions, al- 
ternating current rating, etc.) not to be 
found in the 1925 edition it superseded 
or in NEMA Standards. Likewise, IEC 
publication No. 56 grants equal status 
to the standard operating duty (CO-15 
sec-CO*) now in vogue in this country 
and to the European standard operating 
duty (0-3 min-CO-3 min-CO). 

Finally, after the appearance of the 
April, 1938, edition of AIEE Standard 
No. 19, it was decided to use the mate- 
rial of that Standard in its entirety, ex- 
cept for such obvious minor changes as 
were necessary to make it applicable to 
oil-less circuit breakers also. 

It might well be asked what need is 
met by the publication of this proposed 
American Standard, if it merely dupli- 





cates material already available in AIEE 
Standard No. 19 of April, 1938. 

This is not entirely the case, however. 
Since this document was to be published 
by the American Standards Association, 
it was possible to include a great deal of 
valuable material that would not be ap- 
propriate in an AIEE standard, the lat- 
ter usually being confined to standards 
governing rating, performance, and fac- 
tory tests. Only about half of the pro- 
posed standard virtually duplicates, ex- 
cept for the difference in scope, AIEE 
Standard No. 19. The remaining half 
of the publication, which has the status 
of American Recommended Practice, is 
new material, largely drawn from the 
National Electrical Manufacturers Asso- 
ciation and the Association of Edison 
Illuminating Companies. This was in- 
cluded so as to combine, in a single pub- 
lication, the latest available information 
essential to those concerned with a-c 
power circuit breaker selection, perform- 
ance, and test. 

What This Publication Includes 

As just stated, approximately the first 
half of this publication is devoted to a 
definite proposed American Standard 
(C37.4) governing all a-c power circuit 
breakers. Besides including pertinent 
definitions, a statement of its scope, and 
a description of standard and special ser- 
vice conditions (altitude, ambient tem- 
perature, etc.), this standard contains 
sections devoted to rating, nameplate 
marking, temperature rise limitations, 
temperature tests, and dielectric tests on 
completely assembled breakers. 

Next in this publication is the pro- 
posed American Recommended Practice 
(C37.5) for determining, from oscillo- 
grams, 

(a) the rms value of a sinusoidal current 
wave containing a d-c component of 
any amount; 

(b) the normal-frequency recovery voltage 

The use of these methods of interpret- 
ing oscillograms is mandatory in any 
tests made to verify the rated interrupt- 
ing current or the rated momentary cur- 
rent of a-c power circuit breakers, ac- 
cording to the standard (C37.4) itself. 
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A Modern Example of an Outdoor Oil Circuit Breaker of the Conventional 
Tank Type 


Tables of Preferred Ratings Included 

Although naturally subject to possible 
future change, tables of preferred ratings 
of outdoor and indoor oil circuit break- 
ers are included in a separate section as 
Proposed American Recommended Prac- 
tice (C37.6). These tables represent the 
latest information available at the time 
of printing this publication. 

Automatic reclosing service will ordi- 
narily require more severe operating 
duty of the breaker than is true of the 
standard operating duty prescribed in 
C37.4. Tables showing how to deter- 
mine the interrupting ratings of oil cir- 
cuit breakers subjected to such reclosing 
duty are to be found in the same publica- 
tion under the heading Proposed Ameri- 
can Recommended Practice, C37.7. 

In a compact tabulation entitled Pro- 
posed American Recommended Practice, 
C37.8, will be found rated control volt- 
ages, with their permissible ranges, for 
a-c power circuit breaker closing coils 
and shunt trip coils. 

Finally, as Proposed American Re- 
commended Practice, C37.9, this publi- 
cation includes a test code for oil circuit 
breakers. To most readers, this will be 
the most interesting and valuable portion 
of the work. In the space at our disposal, 
it is not possible to give more than a 
glimpse of the contents of C37.9. In the 
light of the information in this quite 
readable section of the publication, the 


various features of circuit breaker per- 
formance are seen in their proper per- 
spective and are evaluated qualitatively. 
Definite guidance is 
given for the conduct of 
circuit breaker interrupt- 
ing and short-time over- 
current tests, and for the 
evaluation of test results. 
Although the 
transient 


various 
volt- 
ages are defined in the 
standard (C37.4 itself), 


the discussion of the sig- 


recovery 


nificance of each and the 
recommended method of 
evaluating each will be 
found in the test code 


(C379), 


cludes with a very com- 


which  con- 
prehensive classified bib- 
liography of oil circuit 
breaker literature. 


What This Publication 
Will Do 


By consigning all lists 
of preferred ratings to 
separate sections (C37.6, 
C37.7, and C37.8) hav- 
ing the status, not of 
proposed American 
Standards, but merely of 
proposed recommended 
practices, two desirable 
objects were attained: 
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1. Present preferred ratings will be en- 
couraged, with consequent stabilizing 
effect on the industry, which has suf- 
fered in the past from a multiplicity 
of closely spaced ratings. 

2. Undue crystallization ot present ratings 
is avoided, so that the list can be fur- 
ther pruned in the future, if expedient. 

The Proposed American Standard, 
C37.4, confirms the rules laid down by 
AIEE standard No: 19 of April, 1938, 
for oil circuit breakers, and extends the 
benefit of this standardizing influence to 
govern the performance of oil-less break- 
ers. The acceptability of this type of cir- 
cuit breaker cannot fail to be enhanced 
by the knowledge that there will be defi- 
nite national standards of performance 
with which they can be specified to 
comply. 

This publication, for all its 48 pages, 
is probably the most compact compen- 
dium of information on a-c power circuit 
breaker performance requirements and 
test methods to appear so far in the 
English language. It is hoped that it will 
be found to be a worthy example of an 
ASA publication formulated and devel- 
oped by the sectional committee method. 


Suggestions for Improvement Wanted 


improvement based 
upon experience gained during the year 
(Continued on page 33) 


Suggestions for 





A Modern Example of an Indoor Air Circuit Breaker 
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Color Motion Picture Features Modern 
Kitchen Bureau’s 1941 Program 


FULL color talking motion pic- 
ture that puts across the modern, 
all-electric kitchen idea in dra- 

matic, fast-moving fashion, and sells the 
advantages of each appliance at the same 
time, forms the promotional feature of 
The Modern Kitchen Bureau’s program 
for the Spring of 1941. 

The picture, using non-technical, 
‘‘man in the street” language, covers the 
fundamentals of kitchen planning for 
large and small families in old and new 
homes, and explains how kitchens can be 
bought step by step and easily financed. 
To make the picture practically univer- 
sal in its application, no brands of indi- 
vidual appliances are mentioned. ‘Thus 
every utility has an opportunity to in- 
crease the effectiveness of local cam- 
paigns by using this entirely new appli- 
ance promotional method that wraps up 
the modern kitchen idea and presents it 
to the public in an entertaining way. 

The picture will be ready about 
March 15th, in 16 mm. Kodachrome, 
with sound synchronization and voice 
It will be available on a rental or 
outright purchase basis. Definite prices 
have not yet been established, but they 
will be as low as possible to insure wide- 


over. 


spread use. 
Dealer Sales Training Films 

A series of eight 15-minute sound slide 
films on dealer sales training will also be 
furnished by the Bureau. Four films will 
cover basic sales training, and the other 
four will each discuss a specific product, 
range, refrigerator, water heater and 
laundry equipment. These films are pre- 
pared by experts in the electric appliance 
sales training field, and present their sub- 
jects in an informative, convincing, yet 
interesting manner. 

These films will be available about 
March 15, and will be sold to utilities 
at a very reasonable price. 


Electric Range Program 

The Bureau’s Spring Electric Range 
campaign is titled ““The He-Man Recipe 
Round-Up.” Using the slogan of “The 
Switch Is to Switches Again,” the entire 
promotion is developed along the theme 
of “the biggest year in history for the 
electric range.” 

Capitalizing on the widespread popu- 
larity of cooking contests for men, the 
Spring “Round-Up” features these con- 


tests to determine the local championship 
of each community. Let the men try out 
your new electric ranges, points out 
H. L. Martin, Bureau Manager, and 
you'll find that they sell themselves on 
electric cooking’s speed and cleanliness. 
The promotional material furnished in 
connection with the electric range cam- 
paign includes an eye-catching window 
or store display illustrated by James 
Montgomery Flagg, famous artist as 
well as famous amateur chef; a recipe 
book with favorite recipes of Hollywood 
stars, etc., placards announcing the cook- 
ing contest, envelope enclosures and a 
certificate of merit for entrants qualify- 
ing in the cooking contest. 

The Bureau’s national magazine elec- 
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tric range advertising will continue the 
same successful theme and with more in- 
sertions than ever in leading women’s 
magazines. Newspaper advertising mats, 
tying in with the national advertising 
and incorporating all the tested features, 
are furnished by the Bureau. 
Electric Water Heater Program 

Something new in electric water heat- 
ing promotion, a radio recording con- 
taining 16 one-minute dramatized adver- 
tisements, forms the spearhead of the 
Bureau’s Electric Water Heater pro- 
gram. Professional actors portray the 
inconveniences of old-fashioned water 
heating, in a series of skits; singing by a 
leading harmony team and selling copy 

(Continued on page 38) 
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This reproduction from an original painting by James Montgom- 

ery Flagg is part of the He-Man Recipe Round-Up Promotion 

sponsored by the M. K. B. It is available in 4-color, life-size cut- 
outs, and in counter cards. 
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Seventy-one Per Cent of U.S. Families Live in Wired Homes 


HE adjoining tabulation compares 

the total number of occupied dwell- 
ings (closely corresponding with the 
number of families) with the number of 
domestic customers in each state. The 
saturation of wired homes varies from 
nearly 100 per cent in New England to 
21 per cent in Mississippi and for the 
country as a whole it averages 70.7 per 
cent. 

In a recent release of the U. S. Bu- 
reau of the Census it was stated: “There 
were 37,211,463 dwelling units in the 
United States on April 1, 1940, accord- 
ing to a preliminary count based on the 
returns of the 16th Decennial Census 
reported by the U. S. Bureau of the Cen- 
sus. Of this number 34,772,673 were oc- 
cupied by households enumerated in the 
Population Census at their usual place 
of residence, and 2,438,790 were classi- 
fied under the general heading ‘vacant’. 

“The number of occupied dwelling 
units represents approximately the num- 
ber of private households in the respec- 
tive areas and therefore may be compared 
roughly with the number of private fam- 
ilies. Such a comparison reveals that the 
number of private households increased 
approximately 16.3 per cent during the 
past decade. This increase is consider- 
ably more than the 7.0 per cent increase 
shown in population in the United States 
between 1930 and 1940. The average 
number of persons per occupied dwelling 
unit in 1940 was 3.8 for the United 
States as a whole, as compared with an 
average population per family of 4.1 in 
1930. More than half of the increase 
in number of families in the decade is 
thus due to a decline in the family size 
and less than half to population in- 
crease.” 

The table shows the number of “do- 
mestic customers” as of January 1, 1940. 
These figures are, for the most part, the 
total number of bills rendered in Decem- 
ber, 1939, and are subject to some dupli- 
cations in so far as they may be taken to 
represent the number of families who 
use electricity. There are cases where 
the same family has two meters and has 
received two bills. Again, the figures 
are the sum of those shown in Table B, 
p 34, of EEI Statistical Bulletin No. 7 
as “residential or domestic” and “rural 
(distinct rural rates)” and these latter 
include a small but unknown number of 
commercial customers. On the other 
hand, there is a small number of fam- 








WIRED HOMES IN THE UNITED STATES, 1940 


State 


Maine 

New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
NEW ENGLAND 


New York 
New Jersey 
Pennsylvania 


MIDDLE ATLANTIC 


Ohio 

Indiana 
Illinois 
Michigan 
Wisconsin 

E NORTH CENTRAL 
Minnesota 

Towa 

Missouri 

North Dakota 
South Dakota 
Nebraska 

Kansas 

W NORTH CENTRAL 


Delaware 
Maryland 
District of 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 


SOUTH ATLANTIC 


Columbia 


Kentucky 
Tennessee 
Alabama 
Mississippi 

E SOUTH CENTRAL 


arkansas 
Louisiana 
Oklahoma 

Texas 

W SOUTH CENTRAL 


Montana 
Idaho 
Wyoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 
MOUNTAIN 
Washington 
Oregon 


California 
PACIFIC 


TOTAL U.S.A. 
































Domestic Elec Occupied Vacant Total 
Customers Dwellings % Dwellings Dwellings 
181,380 209,664 86.5 38,881 248,545 
122, 757 132,849 92.4 25,159 158,008 
75,366 92,414 81.5 13,976 106,390 
1,115,322 1,118,104 99,7 98,944 1,217,048 
187,596 187,610 100.0 16,151 203,761 
435,954 446,717 97.6 39,743 486,460 
2,118,375 2,187,358 96.8 232,854 2,420,212 
3,364,840 3,663,373 91,8 367,075 4,030,448 
1,051, 536 1,098,284 95.7 121,621 1,219,915 
2,076,812 2,914,736 82.6 100 ,421 2,615,157 
6,493,188 7,276,393 89.2 589,127 7,865,520 
1,602,992 1,894,897 84.6 79,999 1,974,896 
737,425 959, 563 76.8 43,311 1,002,874 
1,784,538 2,189,223 81.5 86,436 2,275,659 
1,207,902 1,382,738 87.3 120,966 1,503,704 
654,657 823,929 79.4 68,994 892,923 
5,987,515 7,250,350 82.6 399,706 7,650,056 
478,872 726,391 65,9 43,831 770,222 
467,146 700,173 66.7 24,404 724,577 
652, 644 1,065,653 61.2 71,251 1,136,904 
64,475 152,039 42.4 10,671 162,710 
75,448 165,113 45.6 14,021 179,134 
235,441 360,255 65.4 26,351 386,606 
323 , 809 512,090 63.2 34,127 546,217 
2,297,835 3,681,714 64.4 224,656 3,906,370 
47,806 70,549 67.7 5,025 75,574 
322 , 648 462,591 69.8 33,960 496,551 
167,759 171,023 98,1 11,055 182,078 
335, 804 627,550 53.5 31,821 659,371 
237,113 445,686 93.2 14,569 460,255 
340, 349 786,446 43,2 30,695 817,141 
140,516 434,557 32.3 23,942 458,499 
273,913 750,633 36.3 44,059 794,692 
287,681 519,436 55.4 69,871 589,307 
2,153,589 4,268,471 50.5 264,997 4,533,466 
286, 707 700 , 892 40.9 30,297 731,189 
294, 808 713,853 41.3 26,860 740,713 
234,067 670,111 34.9 33, 892 704,003 
115,027 537,359 21.4 22,098 559,457 
930,609 2,622,215 35,5 113,147 2,735,362 
135,429 494,716 27.4 24,791 519,507 
249,423 590, 722 42,2 27,286 618,008 
272,966 609,094 44.8 36,529 645,623 
778,776 1,674,828 46.5 125,742 1,800,570 
1,436,594 3,369,360 42,7 214,348 3,583, 708 
97,405 159,398 61.1 17,002 176,400 
97,558 140,742 69.3 10,902 151,644 
38,195 69,227 55.2 7,462 76,689 
207 , 504 314,952 65.9 38,464 353,416 
37,851 128,389 29.5 15,873 144,262 
81,308 130,020 62.5 16,058 146,078 
116,773 139,580 83.6 7,737 147,317 
21,011 335326 63.0 3,479 36,805 
697,605 1,115,634 62.5 116,977 1,232,611 
447,410 534,237 83.7 53,298 587,525 
248,720 335,944 74.0 31,491 367,435 
1,787,844 2,130,997 83.9 198,189 2,329,186 
2,483,974 3,001,178 82.8. 282,978 3,284,156 
24,599,284 34,772,673 70.7 2,438,790 37,211,463 
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ilies who live in wired homes but have 
their own generating sets. In several 
large considerable number of 
families live in “submetered” apartment 
houses and do not appear as ‘“‘domestic” 
customers. Finally, there is, of course, 
the considerable increase in the number 
of electric customers from January 1 to 
April 1, 1940. While the decimal of the 
percentage figure of “‘saturation,” may 
therefore not be correct, the results are 
sufficiently close to show where electric- 
ity has had its greatest development. 
This is also shown graphically by the 
chart. 


cities a 


This setup assumes that a dwelling 
unit is a “home” when it has a family 
living in it. It does not show the total 
of wired HOUSES because many of the 
vacant dwellings have been wired for 
electricity. These do not become “homes’”’ 
until families have moved in and they 
do not become electric until 
bills have been rendered to those families. 

The final tabulation of the actual 
number of occupied homes using elec- 
tricity, 
tween cities, 


“customers” 


with a complete division as be- 
rural areas and farms, will 
appear in the forthcoming “Census of 
Population” for 1940. 


Comments Requested on Circuit Breaker Standards 
(Continued from page 30) 


of trial will be welcomed by the commit- 
tee for its guidance in revising the pro- 
posed standards. Such suggestions should 
be sent to Mr. Alexander Maxwell, 
Director of Engineering, E.E.I., 420 
Lexington Avenue, New York, as soon 
as possible and not later than January 
15, 1942. Copies of the proposed stand- 
ard and recommended practices are avail- 
able from the ASA at 60 cents each. 
The ASA Sectional Committee on 
Power Switchgear (C37) which pre- 
pared the proposed American Standard 
and American Recommended Practices 
on Circuit Breakers has the following 
membership: 
H, R. Summerhayes, American Institute of 
Electrical Engineers, Chairman 
G. S. Lunge, American Institute of Elec- 
trical Engineers, Secretary 
American Institute of Electrical Engineers, 
W.S. Edsall; Philip Sporn; H. R. Sum- 
merhayes; R. C. Van Sickle; G. 8. Lunge 
(alt) 


American 


Allen 


Transit 


Association, J. Walter 


Association of American Railroads, S. R. 
Negley 

Association of Railway Electrical 
neers, George T. Johnson 

Electric Light & Power Group (A.E.I.C.- 
E.E.1.), R. N. Conwell, R. T. Henry; 
George Sutherland; R. W. Wilbraham; 
H.C. Anderson (alt); J. H. Foote (alt); 
J, O'R. Coleman (alt) 

National Bureau of Standards, M. G. Lloyd 

National Electrical Manufacturers Associa- 
tion, J. S. Lawson; J. B. MacNeill; H 
H. Rudd; G. V. Smith; C. B. Springer; 


Engi- 


R. M. Spurck 
Underwriters’ Laboratories, Inc., R. B. 
Shepard; M. Brandon (alt) 


Two subcomittees of this general com- 
mittee prepared the drafts of the pro- 
standards for 
members of the main committee : 


posed consideration by 


Oil Circuit-Breaker Subcommittee 
G. Sutherland, Chairman; R. T. 


J. B. MacNeill; R. M. Spurck; 
W. Wilbraham. 


Test Code Subcommittee 


Henry; 


R. W. Wilbraham, Chairman; J. K. 
Ostrander; W. F. Skeats; R. C. Van 
Sickle 


and R. 
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Determination and Forecast 
of Average Service Life 
(Continued from page 13) 


it is important that our statistical method 
should contain no inherent error which 
would misinterpret the record. For this 
reason the several methods need to be 
examined carefully only in their applica- 
tion to plant having a constant average 
life. 

With reference to the second point, it 
may be said that the shape of a survivor 
curve is simply a graphical representa- 
tion of the manner in which retirements 
are spread over the whole history of a 
group of units. 

The grouping about average life may 
be regular, which results in a smooth 
curve, or quite irregular. But assuming 
annual retirements are irregular in 
the deficit in one year must be 
offset in some other years if the average 
of all is to remain constant. Kurtz 
Type I curve, for instance, represents a 
deficiency in the early years as compared 
with the other types, which must be 
made up in later years. Such differences 
in grouping about the average life do 
affect the rate of turnover somewhat for 
the whole plant, and it is therefore neces- 
sary to investigate the whole range of 
curve shapes that are apt to be encoun- 
tered. Hence Table III. 

There is still another kind of irregu- 
larity. The general nature of retire- 
ments may resemble one of Kurtz’s type 
curves and the average life may remain 


amount, 


constant, but retirements may vary quite 
widely from one year to the next. This, 
however, is a factor of relatively minor 
importance, since it is only necessary to 
use cumulative data or to average results 
over a period of years to eliminate the 
effect. 

Of course, a trend in recent years to- 
levels of annual retirements 
makes it difficult to distinguish a tem- 
porary phenomenon which will later av- 


ward new 


erage out from a permanent change in 
average life currently realized. But this 
difficulty is encountered in any analysis, 
actuarial or turnover. It is not a fault 
of the method of analysis, but a con- 
firmation of the opening statement that 
what we really need is a crystal ball. 
* = : 

The author gratefully acknowledges his in- 
debtedness to Mr. Joseph Jeming for assis- 
tance in applying the Asymptotic Method; 
also to Mr. Paul Hays, of EEI headquarters 


staff, who checked much of the arithmetic in- 
volved in the Half-cycle Ratio Method. 
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Joint Subcommittee on Development and 
Research Meeting 


HE Joint Subcommittee on Devel- 

opment and Research met with its 
project committees on December 5 in 
New York, with Mr. A. B. Clark pre- 
siding. The various project committees 
presented progress reports covering the 
work for the past six months. In addi- 
tion to the progress reports two technical 
reports were presented. 

Project Committee 1d—Noise Induc- 
tion presented a technical report entitled 
“10A Noise Analyzer Attachment for 
Use with Noise Measuring Set.”” For a 
number of years power and telephone 
circuit harmonic analyzers, employing 
vacuum tube amplifiers and designed to 
vield a high degree of accuracy, have 
been employed in the inductive coordina- 
tion investigations conducted by the pro- 
ject committees. While these instru- 
ments have also been available to a 
limited extent for special studies other 
than project committee work, the method 
of analysis generally available to the 
operating companies has involved the use 
of a frequency-selective network in con- 
junction with noise measuring equip- 
ment. This network has recently been 
redesigned along the lines of the selective 
circuits used in the more precise analyz- 
ers and has now been made available as 
the “10A Noise Analyzer Attachment.” 
It is designed to operate over a frequency 
range from 180 to about 4000 cycles and, 
when used in conjunction with the indi- 
cating noise meters, provides marked 
improvements in stability, frequency se- 
lectivity, and sensitivity at the higher 
voice frequencies as compared to the 
former apparatus generally available for 
harmonic analyses. Although this instru- 
ment may be used with any amplifier 
having suitable input impedance and gain 
characteristics, it was designed particu- 
larly for use with the 2A and 2B Noise 
Measuring Sets described in Provisional 
Report No. 21 with their SOUND or 
FLAT weightings, respectively. These 
noise measuring sets provide amplifiers 
with reasonably flat gain-frequency char- 
acteristics, together with suitable input 
controls and output indicating meters. 
For measurements on telephone circuits 
the attachment is connected between the 
input of the noise set and the circuit 
under investigation. 
influence measurements 


For power circuit 
it is connected 


* Engineering Reports, Edison Electric Institute 
and Bell Telephone System, Vol. IV (1937), page 
163. 


between the voltage or current T.I.F. 
couplers and the noise set. 

Project Committee 1B—Noise Evalu- 
ation presented a technical report en- 
titled “Frequency Weighting for Mes- 
sage Circuit Noise.” Frequency weight- 
ings applicable to the telephone plant as 
of 1935 were given in Engineering Re- 
port 32*, Considerable progress has been 
made since that time in the science of 
telephony, and part of this progress has 
affected to a major degree the telephone 
mechanism, particularly the instruments 
used by the telephone subscriber in re- 
ceiving and transmitting speech. “The 
frequency responses of the new telephone 
sets which are gradually being moved 
into the telephone plant are considerably 
more uniform than those of their prede- 
cessors. This would suggest that certain 
related changes should be made in the 
frequency response of devices designed 
for the objectve measurement of noise 
on telephone circuits and in telephone 
receivers. Judgment tests of the effects 
of noise on telephone transmission when 
the new instruments are used have 
shown, in fact, that the objective noise 
measuring devices could be improved by 
There- 
suitable 
for measuring noise when instruments of 
the type used in and before 1935 com- 
prised the subscriber plant are becoming 


changes in frequency response. 


fore, the devices which were 


less suitable as the subscriber plant is 
changed to take advantage of the ad- 
vances that have been made in telephone 
set performance. Changes in frequency 
response also involve consideration of the 
resulting changes in the numerical mag- 
measured noise and of the 
meaning of these magnitudes as related 


nitude of 
to interfering effect, i.e., relation of in- 
measured 
magnitudes with the weightings being 
compared. The purpose of this report is 


terfering effect to numerical 


to describe a new weighting which will 
be more suitable than the present stand- 
ard weighting for use in measuring tel- 
ephone circuit noise on that part of the 
telephone plant in which the subscriber 
facilities consist of the new instruments. 

As a result of the discussion at the 
meeting the proposed frequency weight- 
ing will be reviewed by Project Com- 
mittee 1B to see whether any modifica- 
tion should be made to take account of 
probable future developments in the art. 
It is particularly desired that the revised 
weighting, when adopted, will be ade- 
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quate for as long a period of time as 
possible. 

During 1940 the Joint Committee on 
Plant Coordination approved for issu- 
ance as Provisional or Engineering Re- 
ports five reports of the Joint D. & R. 
Subcommittee. The titles of these are 
as follows: 

Provisional Report 29—“Overvoltage Ob- 
servations on a 44 kv Neutral Resistance 
Grounded Power System” 

Provisional Report 30—“Carrier Frequency 
Induction Study” 

Engineering Report 42—“Inductive Coor- 
dination Aspects of Petersen Coil Ground- 
ing” 

Engineering Report 43—“Effects of Bond- 
ing Exchange Aerial Telephone Cable 
Sheaths to Multi-Grounded Power Neutrals” 

Engineering Report 44 — “Neutralizing 
Transformers” 

These reports were described in the 
E. E. I. BULLETIN for December, 1939, 
Page 590, and August, 1940, Page 409. 

The two provisional reports are avail- 
able in mimeograph form—No. 29 at a 
price of 40c. to E.E.I. members and 
$1.00 to non-members, and No. 30 at 
80c. and $2.00, respectively. Engineer- 
ing Report 42 has been printed and is 
available as E.E.I. Publication No. H3. 
Engineering Reports 43 and 44 aré now 
in the process of being printed. 


EEI-N EMA New Standard 
Distribution Transformers 
Available on Catalogue 


Basis 
HE new EEI-NEMA Standard 
Distribution Transformers in the 


sizes 25 kva and below, covered in the 
First Report of the Joint Committee, as 
earlier announced, will become generally 
available during the present month. 
These transformers will be placed on a 
catalogue basis at revised price sched- 
ules reflecting savings in manufacturing 
costs. 

Application of the new transformers 
by many companies is indicated. The 
rapid extension of their acceptance will 
speed the reduction of requirement for 
special features which not only are more 
costly, but may be increasingly slower of 
delivery under the growing stress for 
national defense. 

Current activities of the Joint Com- 
mittee are concerned with compilation of 
its Second Report, covering transform- 
ers rated 100 kva and below, in antici- 
pation of presentation to the Transmis- 
sion and Distribution Committee at its 
February meeting. 
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PROGRAMS OF FEBRUARY ENGINEERING COMMITTEE MEETINGS 





Accident Prevention Committee 


HE 16th meeting of the Accident 

Prevention Committee will be held 
on February 10 and 11, 1941, at the 
Hotel Roanoke, Roanoke, Virginia. 
There will be sessions both morning and 
afternoon and the Monday morning ses- 
sion will convene at 9:30 A. M. 

At the afternoon session February 10 
there will be a full discussion of the sub- 
ject of electric shock as it pertains to the 
electric fence. Mr. H. B. Whitaker, 
Assistant Electrical Engineer, Under- 
writers Laboratories, Inc., will present 
the subject to the committee from the 
background of the investigation made on 
this subject by the Underwriters Lab- 
oratories in 1939. The increasing extent 
to which home-made and other improp- 
erly devised controllers and methods are 
being used indicates the great desirability 
of this matter being approached from a 
sound technical point of view. ‘It is an- 
ticipated that the contemplated discus- 
will benefit members of the 
committee and ultimately all member 
companies and the industry generally. 
The Underwriters Laboratories’ investi- 
gation was carried on under the supervi- 
sion of Mr. R. B. Shepard, Elec- 
trical Engineer who, it is anticipated, 
will also be present to take part in the 
discussion. 

Also contemplated for discussion is the 
subject of the use of hot-line tools and 
their application to work on the various 
power system voltages. This subject is 
anticipated for presentation on Tuesday 
morning, February 11 and it is planned 
that the discussion will include all as- 
pects of the matter of work on live cir- 
cuits such as the use of insulated plat- 
forms, rubber gloves, and other protec- 
tive equipment. 

The various topics and reports which 
are regularly on the agenda of the com- 
mittee are scheduled for the four sessions 
as indicated below: 


February 10—9:30 A. M. 


Accident Statistics Report on 1940. 

Cause and Location Data: Discussion of re- 
ports for 1940 and of information to be 
called for on new report form for future 
use, 

Discussion of the most serious aspects of the 
following subjects as indicated by recent 
experience: Trafic Hazards, Line Haz- 
ards, Low Voltage Hazards. 

Commercial Department Employees: discus- 
sion of cause and location of accidents ex- 
perienced by this group. 

Public Safety: Kite Flying—Report by Mr. 

Diehl! on results of recent questionnaire to 

members of the committee. 


sion 


February 10-—-2 P. M. 

Discussion of Electric Shock as it Pertains 
to the Electric Fence. 

Presentation of subject to the committee 
by H. B. Whitaker, Asst. Electrical En- 
gineer, Underwriters Laboratories, Inc. 

Comment on Progress of Investigation by 
Resuscitation Review Board. 

Discussion of aspects of resuscitation and 
consideration of a standardized technique 
for the pole top method. 

Employee Health. 

Employee Training. 

February 11—9 A. M. 
Hot-Line Tools and discussion of associated 


items such as insulated platforms, rubber 
gloves and other protective equipment. 


Protective Equipment Miscellaneous. 

Lineman’s Handbook. 

Reports of Liaison Representatives: Edison 
Electric Institute Committees. 

Reports of Liaison Representatives: Non- 
Edison Electric Institute Committees and 
agencies. 


February 11—2 P. M. 


Discussion—Specific Accident Cases. 

Discussion—Operating Routine, Hold-Off 
Procedure, Conditions Under Which Work 
in Vicinity of Operating Equipment is 
Done. 

Report on New Devices, Procedure, Methods, 
Results of Tests. 

Discussion of plans for Chicago meeting in 
May. 


Electrical Equipment Committee 


HE winter meeting of the Elec- 

trical Equipment Committee will be 
held at the Hotel Statler, Detroit, Mich- 
igan, February 10 and 11, 1941. At this 
meeting the entire first day will be de- 
voted to closed sessions of the committee, 
where the attendance is limited to mem- 
bers and guests sponsored by members or 
the chairman. At the closed session 
presentations will be made on problems 
relating to national defense, oil fires, ap- 
paratus troubles, oil circuit breakers, 
bushings, transformer noise, and system 
interconnection. 

A feature of the closed session meeting 
will be a presentation by H. E. Dexter, 
relating to the sales problem and engi- 
neering, and a presentation by F. A. 


Newton, relating to the rate problem 
and engineering. These presentations 
are expected to form the basis of cooper- 
ative study of rates, sales, and engineer- 
ing by representatives of the different 
committees of the Institute. 

On Tuesday at the open session there 
will be a presentation of electric power 
requirements in the steel industry, by 
F. C. Cramer, of Carnegie-Illinois Steel 
Corporation; power supply for Roller- 
Smith testing transformers, by Nicholas 
Stahl; switchboards, switchgear and en- 
closures, by E. B. Shew; a progress re- 
port on Meters and Services, by A. E. 
Silver ; Motor Starting Current by J. H. 
Foote and Utilization Voltages, by J. H. 
Foote. 


Transmission and Distribution Committee 


HE 1941 winter meeting of the 

Transmission and Distribution Com- 
mittee, EEI, will be held February 17, 
18 and 19 at the Hotel Statler in De- 
troit, it has been announced by W. F. 
Nimmo, chairman. 

The first day, Monday, February 17, 
has been allotted to the Underground 
Group, of which T. G. Hieronymus is 
chairman. Papers to be discussed by this 
group include “Tables of Carrying Ca- 
pacities of Rubber, Varnished Cambric 
and Paper Insulated Cables,” by Mr. 
Shanklin, representing the Insulated 


Power Cable Engineers Association; 


“Surge Test on Three Conductors Type 
H Cable,” by G. B. McCabe, Detroit 
Edison Company, and ‘Non-Inflamma- 
ble Liquids Used in Transformers,” a 
progress report by M. W. Ghen, Du- 


In addition to 


quesne Light Company. 


presentation and discussion of other pa- 
pers, there will be a round table discus- 
sion of Underground subjects. 

The program of the Overhead Dis- 
tribution Group, G. H. Fiedler, chair- 
man, will occupy one-half day, probably 
on Tuesday, February 18. This group 
will hear and discuss a paper by a mem- 
ber of the Tree Trimming Subcommit- 
tee; a report by F. E. Sanford, chairman 
of the studying trans- 
former field load supervision; a report, 
“Discussion of Series vs. Multiple Street 
Lighting System,” by W. B. Elmer, 
chairman, Street Lighting Subcommit- 
tee: a report by C. E. Arvidson on the 
information gathered by the Subcommit- 


subcommittee 


tee on Utilization Voltages, and other 
papers. 

The Plant Coordination Group, 
W. F. Davidson, chairman, will hold 








Page 36 


discussions on these subjects: susceptibil- 
ity of multiplex telegraph circuits; new 
weighing curve for Telephone Influence 
Factor, and radio noise meter and field 
measurements. 

Dr. S. K. Waldorf of the Pennsyl- 
vania Water and Power Co. will speak 
to the Overhead Transmission Group, 
D. M. Bunn, chairman, on his company’s 
experience with preventive lightning pro- 
tection on transmission lines, using a 
model for visual demonstration. A color 
film, ‘“Wiring the Wilderness,” showing 
the installation of a 110-kv, single-pole, 
wood-pole transmission line in Canadian 
mining country, will be exhibited. 

Reports on several specifications will 
be presented by the Standards and Speci- 
fications Group, E. V. Sayles, chairman. 
A. E. Silver, chairman of the EEI repre- 
sentatives on the Joint EEI-NEMA 
Committee on Distribution Transformer 
Standardization, will present the com- 
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mittee’s second report for approval by 
the Transmission and Distribution Com- 
mittee. 

The Cooperative Projects Group, 
H. A. Dambly, chairman, will report on 
the progress of projects undertaken in 
cooperation with other EEI technical 
committees. One of these will be the 
work of the Joint EEI-NEMA Starting 
Currents Committee, which has been 
formed to study power factor and de- 
mand metering. 

Informal discussion meetings also will 


be conducted by these groups: Utiliza- 
tion Voltage, C. E. Arvidson, sponsor ; 
Distribution Transformer Standards, 


A. E. Silver, sponsor; Street Lighting, 
W. B. Elmer, sponsor, and Tree Trim- 
ming Clearances, George Blair, sponsor. 
H. P. Seelye, Detroit Edison Company, 
will exhibit motion pictures of interest- 
ing Detroit installations. 


Prime Movers Committee 


Report on December Meeting—February Meeting 
to Be Held at Cincinnati 


E. L. Hopping, Chairman 


HE winter meeting of the Prime 

Movers Committee was held at the 
Institute’s general office on December 2 
and 3, 1940. This meeting, following 
the usual custom, was held concurrently 
with the annual meeting of the Ameri- 
can Society of Mechanical Engineers so 
that the members could take advantage 
of attendance at both meetings. About 
34 members and 29 guests attended the 
various sessions of the committee meet- 
ing. 

The final draft of the report of the 
Boiler Auxiliaries Subcommittee was 
presented by Mr. Engle. The committee 
statements were reviewed in detail and 
the report accepted by the committee for 
final editing and publication. 

Considerable progress has been made 
on the report of the Metallurgical and 
Piping Subcommittee. This report will 
contain a section on Methods of Testing, 
prepared by Mr. Boetcher and a section 
on Station Piping, prepared by Mr. 
Crocker. 

Mr. Daniels presented the report of 
the Turbines and Condensers Subcom- 
mittee, which is now in the hands of 
the editing committee for final work be- 
fore publication. The Oil and Gas En- 
gine Subcommittee is continuing to col- 


lect operating data on these types of 
prime movers. 

Mr. Gleason, of the Travelers Insur- 
ance Company, described the technique 
used in field welding Croloy Superheater 
tubing in the new high pressure boiler 
plant of the Philadelphia Electric Com- 
pany at Chester Station. Acetylene weld- 
ing was employed on these tubes because 
of the limited space available at the 
weld locations. Mr. Gleason presented 
lantern slides showing the effectiveness 
of welds made in accordance with vari- 
ous procedures. He also had a number of 
test samples of welds showing the effec- 
tiveness of certain methods of welding 
and the difficulties which might be devel- 
oped with other welding practices. 

Mr. Bellows presented the Electrical 
Equipment Committee study summariz- 
ing the second year returns from a ques- 
tionnaire on forced outages of steam 
turbo generators. This study covers 325 
individual units with an aggregate ca- 
pacity over 12,000,000 kw. The Boiler 
Subcommittee of the Prime 
Committee is planning to undertake a 
similar study of the actual operating 


Movers 


performance of large boilers. The col- 
lection of this information will be coor- 
dinated with the collection of informa- 


January, 1941 


tion on the performance of turbo genera- 
tors and the steam turbine operating 
data. 

The Round Table Discussion was 
conducted under the leadership of Mr. 
J. A. Keeth. At this session the mem- 
bers reviewed many of the operating 
problems with which they are con- 
fronted, and exchanged information as 
to how these various -problems were 
being handled by other companies. 

Mr. Inright described the starting up 
experience of the new high pressure plant 
at Burlington, N. J. This plant was 
singularly free of starting-up difficulties. 
Mr. Cushing described in detail the 
starting-up experience at the Oswego 
plant. 

February Meeting 

The Prime Movers Committee will 
meet at Cincinnati, Ohio, in the Nether- 
lands Plaza Hotel on Monday and 
Tuesday, February 3rd and 4th, 1941. 
Final consideration will be given to re- 
ports now ready for publication and it is 
expected. that more time than usual will 
be available for Round Table discussion, 
which is always a valuable feature of 
these meetings. 


TV A—1940 
(Continued from page 16) 


statements is described in detail in the “Five 
Years of TVA.” To save space, they are 
omitted here, but will be supplied on request. 

(4) TVA, Annual Report for the fiscal 
year ended June 30, 1940, Financial State- 
ments, page 12. 

(5) Ibid, page 6. 

(6) Ibid, page 12. The italics are mine. 

(7) The balance sheet of the TVA (Ex- 
hibit I) shows the following: 


Funded Debt 


214% serial bonds issued under 
Section 15 of the TVA Act and 
sold to and held by Reconstruc- 
tion Finance Corporation— 
Dated Sept. 1, 1938, due in 1943 
and 1945 ..... is mm .... $3,000,000 
Dated June 15, 1939, due in 
1959, 1960 and 1961 
244% bonds issued under Section 
15a of the TVA Act and sold to 
and held by the U. S. Trea- 
sury; dated Dec. 15, 1938, due 
in 1940 
Interim certificates issued under 
Section 15c of the TVA Act 
(authorized $61,500,000), cur- 
rently bearing Y“% _ interest 
(definitive bonds to bear inter- 
est not in excess of 314%) ; sold 
to and held by the U. S. Trea- 
sury; dated August 15, 1939, to 
be due not later than 1969..... 52,000,000 


5,300,000 


272,500 


AMEE. Sok cbie sate Bets . .$60,572,500 
Total interest charged to power 


program Ane aig fa .atleee $432,082 
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Sales Conferences at Bridgeport and Chicago 
Attract Large Attendance 


PPROXIMATELY 800 electric 
utility executives and representa- 
tives of the manufacturing, electrical 
league industry association, and trade 
press groups, attending the 13th annual 
central station sales conference in two 
cities, sponsored by the General Electric 
Company, heard repeated pieas for the 
recognition of pioneer electrical services 
and a better understanding by the public 
of constructive business functions as a 
bulwark against a post-war let-down. 

The meeting, which in the past has 
been held only in one place, was this 
year a “double feature” presentation, 
taking place for the eastern group at the 
G-E Institute in Bridgeport, Conn., on 
January 2-3, and for the western group 
on January 10-11 at the Stevens Hotel, 
Chicago. The move was made necessary 
by the large number of those desiring to 
attend, taxing the Bridgeport facilities. 
With a few exceptions the same two-day 
program was presented in both cities. 

Highlights of the eastern meeting 
were addresses by Philip D. Reed, chair- 
man of the G-E board of directors, and 
by Pierre van Paassen, noted correspon- 
dent and author of “Days of Our 
Years.” 

Guest of honor and principal speaker 
at the Chicago dinner was Thomas H. 
Beck, president of the Crowell-Collier 
Publishing Co. Charles E. Wilson, pres- 
ident of General Electric, also addressed 
the banquet, while C. M. Snyder, gen- 
eral appliance sales manager, opened and 
closed each of the conferences in the 
absence of H. L. Andrews, vice-presi- 
dent, who was ill. Lawrence Jennings 
and H. H. Bosworth, the eastern and 
western managers of appliance sales to 
utilities respectively, were in charge of 
all arrangements. 


Speaking on “Research and Progress,” 
L. A. Hawkins, executive engineer of 
the General Electric research laboratory 
in Schenectady, stressed the great need 
for teamwork between research men on 
one hand and application engineers, man- 
ufacturers, salesmen, and utilities on the 
other. 

Mr. Hawkins discussed also the broad- 
er teamwork between manufacturers and 
the rest of the industry, particularly the 
utilities, which makes possible the crucial 
tests of actual service, without which the 


progress of development must halt. Not- 
able examples were the acceptance of the 
Curtiss steam turbine, hydrogen cooling 
of generators and synchronous condens- 
ers, and the incandescent lamp, all of 
which represented investment risks to 
central stations but which proved their 
worth many times in income. 

Taking his cue from a newspaper item 
stating that as a result of greatly in- 
creased factory payrolls, workers who 
formerly bought beer were now spending 
their money on champagne, Harold F. 
Smiddy, chief operating sponsor of 
Ebasco Services, Inc., New York, struck 
the keynote of the entire conference by 
drawing two conclusions from the news 
note: first, that competition for the cus- 
tomer’s dollar will be keener than ever 
in 1941; and, second, that people will 
buy a product or service when it has 
fundamental sales appeal. 


“Tf you analyze present sales budgets 
open-mindedly,” Mr. Smiddy said, “you 
will be surprised to realize how much of 
your sales times and money is going to 
promote products that are not, by any 
stretch of the imagination, really new, 
and how little is going to introduce and 
push genuinely pioneer services. Progress 
has brought obsolescence of many stand- 
The refrigerator which 
used around 1000 kilowatthours per year 
in 1922, for example, operates better 
from a food protection standpoint now 
on less than half that many. The same 
progressive trend applies to lighting and 
cooking loads, and consequently it -is 
most important for every sales manager 
to realize that combating load mortality 
is one of his most vital functions. Reten- 
tion of business is most essential, but 
such defensive sales activities should al- 
ways be paralleled by offensive sales 
work aimed at introducing pioneer ser- 
vices and new uses for old services.” 


ard services. 


Mr. Smiddy emphasized that the con- 
structive functions of business must be 
better understood by the public, particu- 
larly during a period of emergency, and 
that this was a job for business itself to 
do. He pointed out, in connection with 
the defense program, that the electric 
utility industry’s installed generating ca- 
pacity is practically 50 per cent in excess 
of current peak loads, despite alarmist 
statements to the contrary, and said that 
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private utilities were prepared with fa- 
cilities, manpower, and money to provide 
even greater amounts of power when and 
where necessary. 

The remedy for correcting many of 
the practices which are hurting local ap- 
pliance dealers—and through them the 
industry’s distribution system—should be 
applied locally, according to L. C. Mof- 
fatt, editor of Electrical Merchandising. 

C. E. Greenwood, commercial direc- 
tor, E.E.I., made several suggestions de- 
signed to surmount obstacles to the in- 
creased sale of current and appliances in 
1941. They included greater flexibility in 
load-building as against the fallacy of 
“business as usual’”’; increased promotion- 
al budgets; the study of the dealer activ- 
ities in view of the possible mortality 
among dealers in a period of economic 
stress; intensive sale of electric ranges; 
promoting volume sale of refrigerators 
to offset increased refrigerator efficiencies 
and the fact that most new customers on 
the lines are of the “low-bill” type; and 
the need to train more men with the 
mental equipment for sales work in ap- 
pliances so that it would not be necessary 
to rely upon lighting to offset load losses. 

H. F. Barnes, sales promotion mana- 
ger of the G-E lamp department, Cleve- 
land, concluded a talk on lighting by 
saying that “sales in 1941 are pointing 
toward the practical realization of a one- 
time sale of a complete light-conditioned 
home. Enough of these sales have been 
made, enough technique has been worked 
out, so that selling a $50 to $100 job of 
light conditioning can be done as easily, 
practically, and profitably, as selling an 
appliance in these price brackets.” 


Other speakers on the first day’s ses- 
sion included H. S. Bigelow, president 
of the Sales Analysis Institute; Edwin 
Vennard, vice-president of Middle West 
Service Co., Chicago, who discussed 
how the operating companies of the Mid- 
dle West system improve their earnings; 
E. O. Shreve, president of the National 
Electrical Mlanufacturers Association, 
who described the workings of that or- 
ganization and how its resources could 
be used; and J. R. Poteat, manager, and 
E. C. Dvorak, sales manager, of the G-E 
range and water heater section. The 
latter presented the 1941 G-E range line 
and program as an answer to various 
criticisms of range pricing and design 
made at last year’s meeting. 

John Hansel, vice-president of N. W. 
Ayer and Son, and Ashton B. Collins, 
the “father of Reddy Kilowatt,” opened 
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the second day’s session with emphasis 
on advertising and promotional notes. 
The former described in some detail the 
public relations program of the Ameri- 
can Telephone and Telegraph Company, 
which has successfully met many of the 
situations inherent in the relations of 
any utility with its customers, employees, 
and the public. Against the broad-gauge 
pattern set by Hansel, Collins set definite 
suggestions, such as that continuity is 
badly needed in utility advertising to the 
public. Advertising which begins on the 
defensive is half-beaten, he declared, and 
the modern trend is toward applied 
showmanship. 


“Radio is a potent factor in utility 
advertising,” Collins said. “‘We must 
keep flexible and current in our presenta- 
tion—we are inclined to be too factual 
and sober. Utilities are just beginning 
today to discuss what they have to sell 
in terms of customer benefits. They 
must talk to the ‘wanting’ mind rather 
than the ‘thinking’ mind. The latter are 
in our camp now, but 50 per cent of the 
new electric customers are definitely in 
groups. We _ have 
reached the younger generation, tomor- 
row’s customers with a simple story. 
Utilities must ‘sloganize’ and repackage 
what they have to sell. The electric 
power industry is the, number one de- 
fense industry of the country—and it 
says nothing about it. Department stores 
advertise their speedy delivery service— 
the utility offer ‘push-button’ delivery, 
the quickest that can be had.” 


low-income never 


J. S. Bartlett, president of the In- 
ternational Association of Electrical 
Leagues, and managing director of the 
Electric Institute of Washington, dis- 
cussed leagues in terms of their relations 
with the public, making the point that 
while the utility should bear the major 
cost of financing a league in its territory, 
is should not dominate the activity if the 
greatest benefits are to be realized. 

A prime requisite of such an associa- 
tion is a business development program, 
Bartlett said, and an understanding and 
constructive attitude toward the consum- 
er movements. 

Walter Sammis, vice-president of 
Commonwealth and Southern Corp., and 
national chairman of the Modern 


Kitchen Bureau, presented a preview of 
the MKB program and promotions for 
1941, covering ranges, water heaters, 
roasters, and complete kitchens, and de 
signed to speed up public acceptance of 
these services. 


C. W. Stuart, manager 
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of the G-E Home Bureau, starting with 
the observation that in 1941 some 1500 
homes will be built every working day, 
advanced the argument that the monthly 
operating expense of a home, coming 
from the same pocketbook, represents a 
third and perhaps more important basic 
factor than land and building in the 
home-building market. 

G. E. Mullin, Jr., manager of the 
G-E farm sales section, discussed the 
rural market for appliance sales and C. 
M. Snyder, general appliance sales man- 
ager for G-E, concluded the meeting 
with a talk on advertising and sales pro- 
motion in general. 


MKB’s 1941 Program 


(Continued from page 31) 


by top-flight announcers complete each 
record. No brand names are carried on 
the discs, as time is allowed at the end 
of each program for utilities to tie in 
This feature of 
the new program is expected to be one 
of the most useful and productive adver- 
tising pieces ever made available for elec- 


their names and brands. 


The records 
will be of special value to utility mer- 
chandising men in smaller cities, who 
find it difficult to obtain suitable radio 
talent. 


tric water heater selling. 


The general theme of the Bureau’s 
water heater program will be ‘The 
Electric Water Heater Jubilee—Biggest 
Year Yet!” 

Donald Duck, who bears a large share 
of the credit for the all-time high in elec- 
tric water heater sales in 1940, is joined 
this year by Huey, Dewey and Louie, his 
three popular nephews—familiar figures 
to movie audiences—in the Bureau’s pro- 
material. Window 
counter displays, envelope stuffers and 


motional posters, 
direct mail folders use Hollywood’s most 
famous family to good advantage. 


Three Water Heater Contests 


A new national contest, for the best 
floor 
heaters, will be 


the 1941 


$500 in prizes. 


electric 
for 
program, 


demonstrations of water 
the first 
and offers 
The contest for the best 
all-around utility job of water heater 
promotion and sales, which offers a first 
prize of $500, second prize of $300 and 
a third prize of $100, and the window 
display which offers $500 in 
prizes, will both be repeated in 1941. A 
total of $2,000 will be awarded in these 
three contests. 


included 
time in 


contest 
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Details of these two programs are an- 
nounced in The Modern Kitchen Bu- 
reau Plan Books for 1941, just off the 
presses. If you haven’t received your 
copies, write The Modern Kitchen Bu- 
reau, +20 Lexington Avenue, New York 
City. 


Street Lighting in 
Kansas City 


(Continued from page 27) 


collected, a study showed additional cost 
of 1 cent per foot of cable for protection 
was not justified. 

The total street lighting system losses 
as calculated from the generating sta- 
tion to the lamps is approximately 22 
per cent as compared to 10 per cent for 
the distribution system as a whole. When 
it is considered that the density of street 
lighting is around 60 kw per square 
mile, as compared to approximately 2000 
kw per square mile for the distribution 
system as a whole, the losses do not look 
dis- 


advantage for the series as compared to 


so unfavorable, although it is a 


the multiple system. 

In the last few years, research and de- 
velopment have indicated that consider- 
ably higher mounting heights than has 
been used on our ornamental system and 


with different type of luminaire will 
utilize the light better and make the 
lighting more effective. New _ installa- 


tions will employ the new ideas and we 
believe that when it is time to convert 
our present units the series supply sys- 
tem will require less alterations than 
would be necessary with a multiple sys- 
tem, as any respacing of lamps will re- 
quire little work on the supply cable. 
We are, however, not advocating the 
adoption of the series in preference to 
the multiple system, but believe that lo- 
cal conditions present special local prob- 
lems and this factor has a greater bear- 
ing on the kind and type of system used 
than does any other. We do, however, 
advocate a complete analysis of all fac- 
tors involved such as fixed charges, op- 
erating costs, flexibility for alterations 
and expansions, stocking of new and 
replacement parts and standardization 
of items, one system as compared to an- 
other. A decision to use a type of sys- 
tem solely because of its more general 
use today may be an erroneous one. 
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JoHN E. ZIMMERMANN, president of 
The United Gas Improvement Com- 
pany, Philadelphia, since 1929, has been 
elected chairman of the board of the 
company. He will continue as chair- 
man of the Executive Committee and 
will have general direction of the busi- 
ness affairs of the company. 

Wi iiam W. Bopine, who has been 
executive vice-president for the past six 
succeeds Mr. Zimmermann as 
president and will be in charge of active 
management. Mr. Bodine has been with 
UGI since 1919. In 1925 he was elect- 
ed a vice-president, in 1932 a director 
and in 1934 executive vice-president. 
He is also a director of Philadelphia 
[lectric Company, Delaware Electric 
Power Company, The Connecticut 
Light and Power Company and other 
companies of the UGI system. 


years, 


J. Harry SHEARER, president and 
general manager, Pennsylvania Edison 
Company, Altoona, has announced his 
retirement, effective Feb. 1. Mr. Shear- 
er’s connection with the company and 
its predecessor began a quarter-century 
ago and his experience in the electrical 
industry dates back to 1890, when he 
entered the employ of the Thomson- 
Houston Company at Philadelphia. In 
1892 and 1893 he did electrical work 
at the Chicago World’s Fair. For the 
next 19 years he was engaged in elec- 
trical construction and operation § in 
Mexico, except for a period of service 
in the U. S. Navy during the Spanish- 
American War. He went to New York 
in 1912 and joined the Kelvin Engineer- 
ing Company, for which he traveled in 
the West Indies. In 1915 Day and Zim- 
mermann, Inc., who had purchased the 
interests of the Kelvin company, placed 
Mr. Shearer in charge of the properties 
of the Eastern Shore Gas and Electric 
Company. The next year he became 
general superintendent of the Penn Cen- 
tral Light and Power Company, prede- 
Pennsylvania Edison, with 
headquarters in Altoona, and in 1923 
was made vice-president. He was elected 
president in 1929. 

E. H. Werner will succeed Mr. 
Shearer as president and general man- 
ager of Pennsylvania Edison Company, 
leaving the post of vice-president, di- 
rector and general manager of Metro- 
politan Edison Company, Reading, 
which he has held since 1933. Mr. 
Werner has been engaged in public util- 


cessor of 





ity engineering and management for 30 
years, his first connection having been 
with the Duquesne Light Company, 
Pittsburgh. In 1915 he went to Read- 
ing as engineer of the Reading Light 
and Transit Company. He remained 
with this organization 18 years, through 
several corporate changes, and became 
its official head as president and general 
manager of the Reading Street Railway 
Company, continuing in this capacity 
until his election, in 1933, to his present 
position with Metropolitan Edison Com- 
pany, which is an associate unit of Penn- 
sylvania Edison. 


Dave CoTTreELtL, director of the new 
industries division of Mississippi Power 
Company, has been selected as ‘Meri- 
dian’s first citizen” by nine service clubs 
of the city. The clubs presented him 
with two handsome pieces of luggage 
filled with gifts in appreciation of his 
accomplishments in bringing new _ in- 
dustries to Meridian and the East Mis- 
sissippi region. 


Cercit §. Lyncu, chief engineer, Ar- 
kansas Power and Light Company, has 
been elected executive vice-president of 
the company. After a period of ser- 
vice with Union Electric Company in 
St. Louis, Mr. Lynch joined the Arkan- 
sas Power and Light organization in 
1919 and had a leading part in the 
building of the company and intercon- 
nected Louisiana and Mis- 
sissippi. He has held the posts of pur- 
chasing agent and assistant general su- 
perintendent and was made resident en- 
gineer during the construction of the 
134,000-hp Sterlington steam generat- 
Later he 
had charge of constructing the Carpen- 
ter hydroelectric station on the Ouachi- 
ta River. Upon completion of this proj 
ect he became chief engineer of the com- 


systems in 


ing plant in north Louisiana. 


pany. 
J. L. Bopte, assistant treasurer, who 
has been with Arkansas Power and 


Light Company since 1923, has been 
made acting treasurer. 

The promotions of Mr. Lynch and 
Mr. Bodie fill vacancies created by the 
recent death of William E. Baker. 


Joun T. NaAyLon, manager of the 
El Reno district for Oklahoma Gas and 
Electric Company, has been called to 
army service as a major in the ordnance 
department. 
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Joun C. Kerin, of the company’s 
accounting department in Oklahoma 
City, has been named to fill the El Reno 
district managership during Major Nay- 
lon’s absence. 


NorMAN J. BUKEY, supervisor, ca- 
ble construction department, Cincinnati 
Gas and Electric Company, captain in 
the U. S. Army Reserve, has been called 
to active duty with the Coast Artillery 
at Ft. Monroe, Va. 


Realignment of operating groups ac- 
counts for several promotions and trans- 
fers in the organization of Consolidated 
Edison Company of New York, Inc. 
Some of the new assignments are: 

C. W. FRANKLIN, assistant electrical 
engineer, to electrical engineer. 

J. E. GoopaLe, manager, substation 
operation department, to assistant elec- 
trical engineer. 

G. T. MrnasiAn to distribution en- 
gineer. 

J. A. Brooks, distribution engineer, 
to manager, substation operation depart 
ment. 

S. A. Warner, outside 
plant engineer, to assistant distribution 
engineer. 

J. E. McCormack to assistant out 
side plant engineer. 

L. K. MurpuHy, manager, construc- 
contacts bureau, to 


assistant 


tion purchasing 
agent. 

Pincus SPILLER, manager, electrical 
equipment bureau, to assistant purchas- 
ing agent. 

GEORGE SUTHERLAND, assistant man- 
ager, outside plant construction depart- 
ment, to general stores manager. 

R. H. CELANDER to manager, general 
file bureau. 

E. E. Hitt to manager, electric dis 
tribution construction department. 

| ey 


tendent, installation and apparatus bu- 


MULLIGAN to general superin 


reau. 

C. J. SmirH to assistant general su 
perintendent, installation and apparatus 
bureau. 

A. R. CoLLarpb, superintendent, con 
and Man- 
hattan and Bronx, to assistant general 
superintendent, underground bureau. 

C. R. BEARDSLEY to manager, con- 
tract inspection department. 

FERDINAND ZOGBAUM, coordinating 
engineer, to assistant to manager, con- 
tract inspection department. 

Frep GLAESER, gas maintenance con- 
department, to coordinating 


sumers emergency division, 


struction 
engineer. 
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D. S. Hypson, associate engineer, gas 
maintenance construction department, to 
associate manager, station construction 
and shops department. 

R. F. Brower, assistant system engi- 
neer, to system engineer. 

ATHERTON ‘THOMAS to 
budget and forecasts bureau. 

C. H. SANDERSON, system planning 
engineer, to manager, system planning 
bureau. 

L. E. Frost, assistant to vice-presi- 
dent, to research and development en- 
gineer. 

GeorcE H. Hype to staff engineer, 
research and development department. 

W. F. Davipson to director of re- 
search. 

J. H. PILKiNGTon to manager, tech- 
nical bureau. 

G. J. READ to manager, economic re- 
search bureau. 

Epwarp Fatck to special assistant 
to Vice-President John C. Parker. 


manager, 


BaxTER WILSON has been appointed 
assistant operating manager of Missis- 
sippi Power and Light Company. He 
was formerly northern division man- 
ager with headquarters at Cleveland, 
Miss. 

C. V. Hussey, formerly personnel 
director of the company, will succeed 
Mr. Wilson as: northern division man- 
ager. 


RoBerRT SEALY, treasurer and a di- 
rector of North American Company, 
retired Dec. 31 after than 35 
years of service with the company and 
its subsidiaries. Beginning his career 
in 1894 as a telegraph messenger, Mr. 
Sealy later became head of the account- 
ing department of the coal companies 
owned by the Erie Railroad. He joined 
the North American organization in 
1905 as manager of accounting for West 
Kentucky Coal Company and then was 
made sales manager of the Milwaukee 
Electric Railway and Light Company, 
predecessor of the Wisconsin Electric 
Power Company. He became assistant 
treasurer of North American Company 
in 1913 and was elected treasurer in 
1922. He has been a director since 
1933. Mr. Sealy is also retiring as di- 
rector and officer of several subsidiary 
companies of the North American sys- 


more 


tem. 

FREDERICK H. Piske has been elected 
to succeed Mr. Sealy as treasurer. Mr. 
Piske is also a director and a vice-pres- 
ident of the company, having held these 
posts since 1937. He began service with 
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CONVENTIONS AND MEETINGS 





JANUARY 
10-11 Louisiana Engineering Society, St. Charles Hotel, New Orleans, La. 
13-17 National Retail Dry Goods Association, New York, N. Y. 
15-18 American Society of Civil Engineers, Baltimore, Md. 
16-17. Missouri Valley Electric Association, Power Sales Conference, President Hotel, 
Kansas City, Mo. 
27-29 American Society of Heating and Ventilating Engineers, Kansas City, Mo. 
27-31 American Institute of Electrical Engineers, Philadelphia, Pa. 


FEBRUARY 
3-4 Prime Movers Committee, EEI, Netherland Plaza Hotel, Cincinnati Ohio. 
Accident Prevention Committee, EEI, Roanoke Hotel, Roanoke, Va. 
Electrical Equipment Committee, EEI, Statler Hotel, Detroit, Mich. 
Transmission and Distribution Committee, EEI, Statler Hotel, Detroit, Mich. 
National Electrical Manufacturers Association, Chicago, IIl. 


MARCH 
17-18 Oklahoma Utilities Association, Tulsa, Okla. 
27-28 Missouri Valley Electric Association, Continental Hotel, Kansas City, Mo. 
31 Annual Sales Conference, EEI, Edgewater Beach Hotel, Chicago, III. 


APRIL 


7-8 5th National Accounting Conference, AGA-EEI, Netherland Plaza Hotel, Cin- 


Missouri Association of Public Utilities, The Elms, Excelsior Springs, Mo. 


MAY 


National Electrical Manufacturers Association, The Homestead, Hot Springs, 


National Electrical Wholesalers Association, The Homestead, Hot Springs, Va. 
Pacific Coast Electrical Association, Hotel del Coronado, Coronado, Calif. 
Westinghouse Agent-Jobbers Association, The Homestead, Hot Springs, Va. 


23-25 

29-30 Chamber of Commerce of the U. S. 

11-15 

Va. 

18-23 

21-24 

23-27 

26-29 National Association of Purchasing Agents, Chicago, III. 


JUNE 
2-§ EDISON ELECTRIC INSTITUTE, Buffalo, N. Y. 
National District Heating Association, William Penn Hotel, Pittsburgh, Pa. 


A., Washington, D. C. 














the company as a stenographer in 1911, 
secretary in 1917 
He is also a di- 
rector and North 
American Light and Power Company 
and of North American Utility Securi- 


was made assistant 
and secretary in 1926. 


vice-president of 


ties Corporation. 

H. Nepwitt Ramsey has been ap- 
pointed purchasing agent of Philadelphia 
Electric Company. Mr. Ramsey began 
his career in 1920 as engineer for the 
American Gas Company, later becoming 
assistant to the general superintendent. 
In 1927 he became affiliated with the 
United Gas Improvement Company and 
in 1931 was placed in charge of real 
estate operations for United Engineers 
and Constructors, Inc. Since 1934 he 
has been president of the Welsbach 
Company. 

R. G. RincuirFe, formerly purchas- 
ing agent, has been made manager of the 





Station Operating Department of the 
company. 


Francis X. DouHerty, manager of 
the Avon district of Niagara, Lockport 
and Ontario Power Company, has been 
appointed budget director of western 
division companies of the Niagara Hud- 
son Power system with headquarters in 
Buffalo. 

Outver A. CHURCH will take over 
the management of the Avon district in 
addition to his present duties as man- 
ager of the Batavia district. 


Stuart V. WILtson, for the past 13 
years in charge of sales for Northern 
States Power Company at La Crosse, 
Wis., has been appointed manager of 
the Montevideo, Minn., district for the 
company. He joined the company in 


1924. 
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